
 

 
  

30 West Superior Street, Suite 200     Duluth, Minnesota 55802-2093    

218.355.3232     www.alletecleanenergy.com  

 

 

 

April 23, 2012 

 

 

Mr. Jerry Lein 

North Dakota Public Service Commission 

12
th

 Floor, Dept. 408 

State Capitol Building 

600 E. Blvd. Ave. 

Bismarck, ND 58505 

 

 

Re: Compiled Supplemental Materials supporting the Application for a  

 Certificate of Site Compatibility – Clean Energy #1 Project  

(Case Number PU-11-662) 
 

 

Dear Mr. Lein: 

 

On behalf ALLETE Clean Energy, enclosed please find several supplemental 

materials that are being submitted in support of ALLETE Clean Energy’s 

Certificate of Site Compatibility application for the proposed Clean Energy #1 

Project in Morton and Mercer Counties.  Included in this submittal are project 

layout maps with proposed turbine locations, a wetlands summary memo, a 

cultural resources survey summary report, the previously-submitted application 

for a Morton County special use permit, and sound and shadow flicker reports.  

All documents are submitted as hard copies as well as electronic copies on 

compact disk. 

 

Public agencies were contacted and invited to comment on the Project. ALLETE 

Clean Energy has not received any agency response letters since the original 

application was submitted to the NDPSC in January, 2012.  The Mercer County 

conditional use and rezoning permit applications will be submitted after the public 

hearing, and copies of the submittals will be provided to the NDPSC.   

 

 

john
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Please call me at 218-723-3963 with any questions.  

 

      Yours truly, 

 

      
      David R. Moeller 

 

 

 

c: Eric Norberg, ALLETE Clean Energy 

 Dwight Anderson, ALLETE Clean Energy 

 Steve Peluso, ALLETE Clean Energy 

 Jim Atkinson, ALLETE 

 Daniel McCourtney, ALLETE 
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Appendix A - Agency Correspondence Received after the Original Application Filing in January, 2012: 

NONE RECEIVED 

  



Appendix B - Clean Energy #1 Project – Proposed Project Layout 
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Figure 1
OVERVIEW, EXCLUSION, AND AVOIDANCE

AREAS MAP - WESTERN PORTION -
Clean Energy #1 Wind Project

Allete Clean Energy
Morton & Mercer Counties, North Dakota
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Data Sources:
Project Boundary, Layouts, Residences - Allete Clean Energy
Transmission Line, Wetlands, Setbacks - Barr Engineering
Roads, Administrative Boundaries - ND DOT
Imagery - FSA NAIP, 2010
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Figure 2
OVERVIEW, EXCLUSION, AND AVOIDANCE

AREAS MAP - EASTERN PORTION -
Clean Energy #1 Wind Project

Allete Clean Energy
Morton & Mercer Counties, North Dakota
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Appendix C - Wetlands Summary 

  



 

 

 

Technical Memorandum 
To: Jim Atkinson, Allete 
From: Cheryl Feigum, Mike Strong 
Subject: Wetland Determination Methods for the Allete Clean Energy #1 Wind Energy Project 
Date: April 16, 2012 
Project: 34301007.00 
c: Dan Flo, John Wachtler 

The purpose of this memorandum is to identify jurisdictional wetlands that will be impacted by the Allete 

Clean Energy #1 Wind Energy Project (Project; Figure 1). The U.S. Army Corps of Engineers (Corps) 

regulates the placement of dredge or fill material into wetlands that are hydraulically connected or 

adjacent to a navigable water or interstate water under the authority of Section 404 of the Clean Water 

Act. Wetlands were evaluated for the jurisdiction determination using both off-site and on-site review 

methods.  

Conclusions: 
Our wetland review evaluated the potential impacts of the proposed locations for the wind turbines, 

combined permanent crane paths/access roads, and temporary crane paths (Figure 2). Based on the project 

design (April 4, 2012), there will be six crossings where wetlands will be permanently impacted by 

combined permanent crane paths/access roads; however, one of the six crossings is an isolated, non-

jurisdictional wetland. The permanent wetland impacts will be less than 2,929 square feet per 

jurisdictional wetland crossing. Ten additional wetlands will be crossed by temporary crane paths and will 

result in no permanent wetland impacts. 

Wetland Review:   

Wetlands were identified within the proposed project area using a two-phased approach. The first phase 

was an off-site review of wetland areas using public and private geographic digital datasets. The second 

phase involved the on-site review of wetlands and subsequent revisions of the wetland boundaries.  

Phase I:  Off-site Determination Methods 

For the off-site wetland determinations, wetland boundaries were estimated and mapped using Esri’s 

ArcGIS 10.0© software to display environmental data (soils, hydrography, topography) for the study area. 



 
 
To: Jim Atkinson, Allete 
Date: April 16, 2012 
Page: 2 of 5 
 
 
 

 

The following datasets were obtained and reviewed for the Project area; each dataset was examined at its 

maximum resolution. 

• U.S. Geological Survey (USGS) 7.5-minute (1:24,000 scale) quadrangle map 

• USGS 7.5-minute (1:100,000 scale) quadrangle map 

• U.S. Department of Agriculture (USDA) - Farm Services Administration (FSA) true color aerial 

photographs 2010, 2006, 2005, 2004, 2003, 1995-1998 Statewide  

• USDA-FSA true color aerial photographs (1:3600) from 2003, 2005, 2009, 2010 for Morton and 

Mercer counties 

• USDA-FSA color infrared (CIR) aerial photographs 2009 and 2010 Statewide 

• LiDAR aerial true color imagery from 2011 provided by Allete 

• LiDAR topography data (two-foot contour intervals) from 2011 provided by Allete 

• Five-foot topography data (5-ft contour intervals) provided by Allete 

• United States Fish and Wildlife Service (USFWS) National Wetlands Inventory (NWI) Data 

• Natural Resources Conservation Service (NRCS) SSURGO Soil Survey Data for Morton and 

Mercer counties including attributes for the hydric soil map units  

• USGS Linear Hydrologic Features (1:100,000) compilation of perennial/intermittent flow types 

for rivers, streams, ditches, etc. 

• USGS Aerial Hydrologic Features (1:100,000) compilation of major rivers, lakes, ponds, etc. 

• USGS Gap Analysis Program (GAP) data 2004 

• USGS National Land Cover Dataset (NLCD) 2001 

Using the GIS data described above, the 11,864-acre project area was evaluated for wetlands, typically at 

a scale of 1:2000. All areas within the Project boundary were reviewed; however, the following areas 

were given higher priority during the off-site review:  

• Areas previously mapped as NWI wetlands (Figure 3) 

• Areas exhibiting a signature for inundation or surface saturation 
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• Low-lying areas adjacent to fluvial features, such as rivers, ditches, and perennial streams 

• Depressional areas with concave slopes, either linear or fully enclosed features (potholes, swales, 

etc.) 

• Areas upstream and downstream of stock ponds 

• Areas where the topographic contours indicated minimal slopes (contour lines are widely spaced) 

or a flow line  

The public datasets (mapped at a smaller scale), such as the GAP and NLCD data, were useful for 

identifying large or open-water wetlands, but were not sufficient for many of the smaller, less obvious 

wetland areas. The most useful datasets were the high-resolution topography (two-foot contour lines) and 

aerial imagery data created using the LiDAR information. Using GIS, wetland polygons were created for 

use in the on-site field review within the Project boundary. 

Phase II:  On-site Determination Methods 

Field review was completed during an on-site visit from September 27-28, 2011. The purpose of the on-

site visit was to evaluate whether wetlands were present at the potential locations for the turbine sites, 

access roads and crane paths. Alternative locations were also reviewed in order to avoid wetland impacts. 

Field maps were prepared at a scale of 1:12,000 and included the following layers: wetlands identified 

from the off-site review, two-foot or five-foot contour intervals, linear flow lines and hydric soil map 

units. The week before the September site visit, there was a 1- to 2-inch rainfall event, resulting in 

standing water on the landscape. As a result of the rainfall, the wetland boundaries for the project are 

conservative. Based on the field review, the impacts to wetlands were avoided and minimized to the 

extent feasible. 

During the field review, approximately 2,017 acres were evaluated (the “wetland survey extents area”) for 

wetlands within the 11,864-acre project area. The jurisdictional status of the wetlands was reviewed in the 

field as well. Originally, the NWI identified 0.2 acres of wetland within the wetland survey extents area. 

After completion of fieldwork, the wetland boundaries were adjusted using GIS, resulting in 

approximately 116 acres of wetland identified within the wetland survey extents area (Table 1; Figure 4).  

The delineated wetlands were classified using the USFWS Circular 39 Classification System (Types 1, 2, 

3, etc.; Shaw and Fredine, 1956) and the USFWS Cowardin System (PEMB, PSSC, PFOB, etc.; 

Cowardin et. al., 1979). 
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Wetland Summary 
There were 2,017 acres evaluated within the wetland survey extents area for Project. Of these, 

approximately 116 acres were identified as wetland (Table 1; Figure 4), These wetlands are classified as 

temporarily flooded basins (Type 1; PEMA), saturated wet meadows (Type 2; PEMB), seasonally flooded 

shallow marshes (Type 3; PEMC) and saturated forested wetlands (Type 7; PFOB) (Table 1).  

Table 1. Wetland summary for the wetland survey extents area 

Wetland Type 
Circular 39 

Type 
Cowardin 

Type Wetland (ac) 
Percent of Total Wetland 
in Survey Extents Area 

Temporary flooded basin 1 PEMA 95.2 82.0% 
Wet (fresh) meadow 2 PEMB 16.0 13.7% 
Shallow marsh 3 PEMC 4.0 3.5% 
Forested 7 PFOB 0.9 0.8% 
Total    116.1 100% 

 

Temporary flooded basins (82 percent) and wet meadows (13.7 percent) were the dominant wetland types 

present in the wetland survey extents area. Other wetland types included shallow marsh and forested 

wetlands. Representative photographs of wetland types are provided in Appendix A. 

There were no wetlands identified within the proposed wind turbine sites (Figure 4). Based on the Project 

design (April 4, 2012), there will be six crossings where wetlands will be permanently impacted by 

combined permanent crane paths/access roads; however, one of the six crossings is an isolated, non-

jurisdictional wetland (Crossing #4; Figure 5). Wetland types that will be permanently impacted include 

temporarily flooded basins (Type 1; PEMA) and saturated wet meadows (Type 2; PEMB). Six wetland 

crossings will permanently impact less than 2,929 square feet of jurisdictional wetland per crossing. Ten 

crane paths will have temporary wetland impacts during construction; however, there will be no 

permanent wetland impacts at these crossings.  

The road surface width will be 37 feet for the combined permanent crane paths/access roads and 

temporary crane paths. Construction of these roads requires shoulders and tie-in fill so the total width of 

the roads will range from approximately 45 to 55 feet. Table 2 identifies the wetland crossings and the 

wetland impact per crossing (in square feet). 
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Table 2. Summary of wetland crossings 

Crossing Type 
Located 

Between Wind 
Turbine ID(s) 

Cowardin 
Type 

Circular 
39 Type 

Jurisdictional 
Wetland? 

Wetland Impact 
Assuming 45 ft 
Total Impact 
Width (sq ft) 

Wetland Impact 
Assuming 55 ft 
Total Impact 
Width (sq ft) 

Permanent  
Crane Path 
and Access 
Road 

S105 - S106 PEMB 2  Yes 445 546 
S121 - S126 PEMA 1  Yes 1,152 1,422 

North of U161 PEMA 1 Yes 1,404 2,093 
S105 - S106 PEMA 1 No 1,631 1,866 
S116 - S140 PEMB 2 Yes 2,329 2,828 

North of U158 PEMB 2 Yes 2,929 3,596 

Temporary  
Crane Path 

S137 - S141 PEMB 2 Yes 717 849 
U159 - U161 PEMA 1 Yes 3,452 4,260 
U139 - U161 PEMB 2 Yes 4,547 5,584 
S121 - U152 PEMB 2 Yes 4,612 5,735 
S128 - S129 PEMB 2 Yes 5,125 6,267 
U159 - U161 PEMA 1 Yes 5,778 7,053 
S140 - S145 PEMA 1 Yes 10,105 12,389 
S131 - S138 PEMA 1 Yes 10,444 12,735 
U159 - U161 PEMA 1 Yes 16,209 19,830 
S140 - S145 PEMA 1 Yes 17,005 20,792 

 

References 
Cowardin, L.M., V. Carter, F.C. Golet, R.T. LaRoe. 1979. Classification of Wetlands and Deepwater 

Habitats of the United States. U.S. Fish and Wildlife Service, FWS/OBS079/31, 103 pp. 

U.S. Fish and Wildlife Service. 1956. Wetlands of the United States Circular 39. U.S. Government 
Printing Office, Washington, D.C. 
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Abstract 
 
Barr Engineering contracted Beaver Creek Archaeology, Inc. (BCA) to complete a Class III 

Cultural Resource Inventory for the proposed ALLETE Clean Energy (ACE) Wind Energy 

Center (Project), in Mercer and Morton Counties, North Dakota. The Project consists of up to 

50 wind turbine locations and 26 miles of associated collection lines, access roads, and 

temporary crane paths. Each wind turbine location was centered on a 5 acre pad, while the 

collection lines, access roads, and temporary crane paths were inventoried at a 250 foot 

corridor. The Project covers approximately 956 acres. In November 2011 and March 2012, 

BCA conducted the Class III Inventory in the sections for proposed Project location. 

 

The area of potential effect (APE) consists of pasture land, native prairie and agricultural 

fields. The Class III proposed Project locations were identified using topographic and aerial 

maps as well as Global Positioning System (GPS) hardware. Survey methods included 

intensive pedestrian survey. 

 

During the field inventory, BCA archaeologists identified thirteen (13) previously 

unrecorded cultural resources.  Resources included ten Native American Stone Cairns 

(32ME2421, 32MO1395, 32MO1396, 32MO1397, 32MO1398, 32MO1399, 32MO1400, 

32MO1403, 32ME2422, 32ME2423), one Native American Stone Circle (32MO1401), 

one Native American Cultural Material (CM) Scatter (32MO1402) and one Native 

American Isolated Find (32MOx543). The eleven Native American Stone Feature Sites 

and the CM Scatter have been recommended potentially eligible to the National Register 

of Historic Places (NRHP) by BCA, and are recommended to be avoided during 

construction. The Isolated Find is deemed ineligible the NRHP and will not need to be 

avoided during the project. 

 

A visual impact inventory was also performed. Nine structures were looked at in total.  
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Introduction 
 
Barr Engineering contacted Beaver Creek Archaeology, Inc. (BCA) to complete a Class III 

Cultural Resource Inventory of the ACE Project, in Mercer and Morton Counties, North 

Dakota (Figure 1 and Appendix C: Maps). The Project consists of up to 50 5 acre turbine 

locations and 250 foot wide, 26 mile long corridor of collection lines, access roads, and 

temporary crane paths. The total Area of Potential Effect (APE) is approximately 956 acres 

in size. 

 

 

Location of Class III Inventoried proposed Project are shown below in Table 1. 

 
Table 1. Surveyed Proposed Project Location 

Township Range Sections 

140 88 3-10; 16, 17 

140 89 1, 2, 11-14 

141 88 27, 28, 33, 34 

 

 

In November, BCA together with representatives of Barr Engineering and ALLETE 

Clean Energy conducted a micrositing survey of the proposed Project area. Turbine 

locations were inventoried for cultural resources. In March, BCA conducted the Class III 

inventory of the entire proposed Project. During the field inventory, BCA archaeologists 

identified thirteen (13) previously unrecorded cultural resources.  Resources included ten 

Native American Stone Cairns (32ME2421, 32MO1395, 32MO1396, 32MO1397, 

32MO1398, 32MO1399, 32MO1400, 32MO1403, 32ME2422, 32ME2423), one Native 

American Stone Circle (32MO1401), one Native American Cultural Material (CM) 

Scatter (32MO1402) and one Native American Isolated Find (32MOx543).Land use 

throughout the APE consisted of native prairie, pasture, and agricultural lands.  Ground 

visibility in these areas did not go below 30 percent, so no shovel probes were excavated.   

 

During the visual impact inventory, nine structures were examined (see map in Appendix 

C for locations). The inventory was performed by driving as close to the property as 

possible, assessing the eligibility potential, and taking pictures of the property. It was 

difficult to make an eligibility determination to one of the properties (property # 1), due 

to limited site access. 

 

The proposed Project location was identified using Trimble Juno Global Positioning 

System (GPS), topographic maps, and aerial photos georeferenced in ESRI ArcView 

Geographic Information System (GIS).   
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Project Background and Inventory Methodology 
 
The ACE Wind Project consists of up to 50 proposed wind turbines. The 50 wind turbine 

locations were inventoried, with associated access roads, collection lines, and temporary 

crane paths. The entire Project area, or APE, was inventoried to a Class III Cultural Inventory 

standard. 

 

BCA cultural resource staff conducted the Class III Cultural Resource Inventory of the 

proposed Project location in November 2011 and March 2012.  The field crew consisted 

of Christina Burns (P.I.), Wade Burns (Crew Chief), Gwen Jakel (Archaeological 

Assistant), Mary Mortensen (Archaeological Assistant), William Suess (Archaeological 

Assistant), Christy Mog (Archaeological Assistant) and Raina Hanley (Archaeological 

Assistant).   Mary Mortensen prepared site forms, site form maps and project map. 

Christina Burns prepared the report. The report and fieldwork preparation included a 

review of previously identified cultural resources, an architectural reconnaissance 

inventory of buildings near the project area, and intensive pedestrian surveys of the APE.  

 

The pedestrian survey was performed by lining crew members 10-15 meter apart walking 

in parallel transects across the APE.  In areas with 30 percent or more ground surface 

visibility, pedestrian survey was deemed sufficient.  During the Project, no area fell 

below 30 percent ground surface visibility. 

 

When an archaeological feature was identified, the location was marked with pin-flags 

and the surrounding area was intensely surveyed for additional cultural resources to 

determine the size and nature of the resource.  When the nature of the resource was 

determined, the appropriate site forms were filled out, and site boundaries and features 

were plotted with a GPS.  These GPS points were later brought into a GIS software, 

where site maps and sketch maps were created.   

 

The architectural inventory was performed by driving as close to the features as possible 

to take pictures and evaluate the standing structure.  

 

The sites and general APE were photographed with a digital camera. Site forms were 

submitted to the North Dakota State Historic Preservation Office. Throughout the survey, 

field notes were taken.  Copies of maps, field notes, site forms, and photographs are 

located at the BCA main office in Mandan, North Dakota. 
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Figure 1. Location of APE in Mercer and Morton Counties. 
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Environment 
 

The APE is located in the Heart River and Knife River Archaeological Study Units, 

within the Glaciated Missouri Plateau Subsection of the Missouri Platau Section of the 

Great Plains Physiographic Province (SHSND 2008:4.1). The project area is located on a 

rolling to hilly plains with gentle slopes. A few buttes dot the landscape, and the rolling 

terrain of is abundant with potholes, sloughs, and streams. Named streams include 

Wilson Creek. 

 

This area of North Dakota is situated in a Mixed-grass Prairie (Sedivec and Barker 1998). 

Western wheatgrass, blue grama, and needle-and-thread grass are found as well as 

chokecherries, buffaloberry, juneberry, gooseberry, and prairie turnips would have been 

found seasonally (SHSND 2008).  

 

This is a fit habitat for a number of animals, such as white-tailed deer, mule deer, coyote, 

muskrat, beaver, fox, and other fur-bearing animals.  Bison, elk, antelope, bear, and wolf 

were once present.  There is also an abundance of eagles, hawks, and owls, as well as 

waterfowl along wetland marshes and prairie potholes.  Many of these creatures were 

resources for food, furs, and feathers for native groups. 

 

Today the area contains an agricultural-based economy.  Small grain, corn, grasslands 

and pasture comprise the Project area.  Tree cover in the Project area is limited to wind 

blocks surrounding farmsteads and along riparian areas. 

Cultural Background 
 

There are several different time periods in which the area has been occupied by people.  

Evidence of Paleo-Indian hunting and gathering adaptation is very sparse in this area, 

with only a few Paleo-Indian points found.  Other periods include the Plains Archaic 

Period, where hunting and gathering involved modern flora and fauna; Plains Woodland 

Period, where routine ceramic processing, burial mound mortuary practices, and possibly 

some gardening first is evident; Plains Village Period, where the Plains Village lifeways 

with horticulture and subsequent storage of surplus foods is developed, with diagnostic 

artifacts such as styles and designs of ceramic vessels and the thin, lightweight axe;  

Equestrian Period, where hunting and foraging modern fauna and flora took place with 

the introduction of the horse and Euro-American trade goods (SHSND 2008:4.32-4.44). 

 

Most sites in Heart River Study Unit are located on terraces, ridges, and 

hills/knolls/bluffs. Apart from Cultural Material (CM) Scatter, most of the feature types 

on terraces are Hearths. On ridges and hills/knolls/bluffs, the most abundant features 

(apart from CM scatters) are Stone Circles, Other Rock Features, and Quarries/mines 

(SHSND 2008:4.7).   
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Research Goals 
 
The ACE Project, when completed, will generate up to 100 megawatts (MW) of electricity, 

and will consist of up to 50 2.0-3.0-MW wind turbine generators. Minnesota Power is 

seeking a Certificate of Site Compatibility from the North Dakota Public Service 

Commission in accordance with the North Dakota Energy Conversion and Transmission 

Facility Siting Act as set forth in North Dakota Century Code (NDCC) 49-22. The Project 

area was inventoried to comply with state and federal regulations to locate any cultural 

resources within the Project area. This allows ALLETE Clean Energy to plan construction 

that will minimize impact to any National Register of Historic Places (NRHP) - eligible 

cultural resources. 

Result 

File Search 

On November 16
th

, 2011, BCA conducted a literature review at the State Historical 

Society of North Dakota and discovered four manuscript, four Archaeological sites, three 

Historic Archaeological site leads and one architectural site. There is a scant amount of 

cultural resources in the area, but this is possibly due to the lack of Cultural Resource 

Inventories that have been performed here. According to State Historical Society of 

North Dakota, the Heart River Study Unit, in which the Project area is located, has a 

relatively low site density, one site per 6.6 mi² (SHSND 2008:4.6).  The Knife River 

Study Unit, however, contains the largest concentration of Native American Sites in the 

state, one site per 1.8 mi² (2008:3.1-3.9) 

 
Table 2: Manuscripts on File at the Archaeology and Historic Preservation Division, State Historical Society of North Dakota in 

or near the APE. 

Year MS # Author Location Title 

Twp R S 
1997 6880 Borchert, J. 140 88 4, 9, 16 Safety Project Cultural Resource Review 1996 

1979 2600 Woolworth 

Research Ass 

140 88 5 Report on a Cultural Resources Survey of the Stanton and Preferred Transmission 

Line Corridors in ND and SD, Basin Electric Cooperative , Bismarck, ND, Vol. 2—
North Dakota Sites in Emmons, Morton, & Mercer Counties 

1999 7725 Isern, T. & K. 

Nesemeier 

140 89 14 Wrought Iron Cross Cemeteries in North Dakota – Continuing Survey, 1998-99 

(Public Report) 

1998 7159 Klinner, D. 140 89 6, 7, 8 Southwest Pipeline Phase II Cultural Resources Investigations in Portions of the 
Hebron-Glen Ullin Service Area, Morton and Stark Counties, ND UW #2036 

 

 

Table 3: Cultural Resources found during the File Search located within one mile of the APE. 

SITS # Location Affiliation Description Recorder NRHP 

Status Twp R S 

32ME313 141 88 33 Unknown CM Scatter, Chipped Stone K. Roetzel Unevaluated 

32MO214 140 88 5 Unknown CM Scatter, Chipped Stone P. Jessen Unevaluated 

32MO346 140 88 9 Unknown Stone Circle Borchert Unevaluated 

32MO233 140 88 15 Historic Abandoned Fort Keogh, Trail, CM 

Scatter 

Volk Unevaluated 

32MO189 140 89 14 Architectural St. Clements Catholic Church R. Ford-Dunker Unevaluated 

32MOx134 140 89 14 Historic CM Scatter, Depression, Foundation Benson Unevaluated 
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SITS # Location Affiliation Description Recorder NRHP 

Status Twp R S 

32MOx253 140 88 5 Historic Foundation, Schoolhouse Woolworth Unevaluated 

32MEx442 141 88 22 Historic Quarry, Mine LCT Unevaluated 

 

 

Intensive Pedestrian Survey 

The Class III Inventory covered approximately 956 acres. Location of the APE can be 

seen in Figure 1 and in the maps located in Appendix C. 

 

The inventory resulted in the identification of thirteen (13) previously unrecorded cultural 

resources (Table 4 and 5).  Resources included ten Native American Stone Cairns 

(32ME2421, 32MO1395, 32MO1396, 32MO1397, 32MO1398, 32MO1399, 32MO1400, 

32MO1403, 32ME2422, and 32ME2423), one Native American Stone Circle 

(32MO1401), and one Native American Cultural Material (CM) Scatter (32MO1402). 

Although none of these sites have formally been evaluated for NRHP eligibility, BCA 

has recommended all to be potentially eligible to the NRHP. One Native American 

Isolated Find (32MOx543) was also found. This isolated find is not eligible to the NRHP. 

 
Table 4. Summary of Archaeological Stone Feature Sites Identified during the Class III Intensive Survey 

Site Number Site Type Features Condition Recommendation NRHP Evaluation 

32ME2421 Stone Feature Rock Cairn Extant Avoidance Unevaluated 

32MO1395 Stone Feature Rock Cairn Extant Avoidance Unevaluated 

32MO1396 Stone Feature Rock Cairn Extant Avoidance Unevaluated 

32MO1397 Stone Feature Rock Cairn Extant Avoidance Unevaluated 

32MO1398 Stone Feature Rock Cairn Extant Avoidance Unevaluated 

32MO1399 Stone Feature Rock Cairn Extant Avoidance Unevaluated 

32MO1400 Stone Feature Rock Cairn Extant Avoidance Unevaluated 

32MO1401 Stone Feature Stone Circle Extant Avoidance Unevaluated 

32MO1403 Stone Feature Rock Cairn Extant Avoidance Unevaluated 

32ME2422 Stone Feature Rock Cairn Extant Avoidance Unevaluated 

32ME2423 Stone Feature Rock Cairn Extant Avoidance Unevaluated 

 

 

Table 5. Summary of Archaeological CM Scatter Sites Identified during the Class III Intensive Survey 

Site Number Site Type Cultural Material Recommendation NRHP Evaluation 

32MO1402 CM Scatter Chipped Stone Avoidance/Further Evaluation Unevaluated 
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Architectural Inventory 

A total of nine architectural locations were looked at during the Inventory. These were 

selected for containing potentially eligible structures. Of the 24 locations, two buildings 

(32MO1388 and 32MO1389) could potentially be eligible to the NRHP (See table 6 and 

Appendix A). 

 
Table 6. List of Architectural Locations and their Potential Eligibility 

Township Range Section Architectural Location Eligibility 

140N 88W 5 1 Ineligible 

141N 88W 33 2 Ineligible 

141N 88W 28 3 Ineligible 

141N 88W 28 4 Ineligible 

140N 89W 14 5 Ineligible 

140N 89W 15 6 Ineligible 

140N 89W 14 7 Ineligible 

140N 89W 11 8 Ineligible 

140N 88W 4 9 Ineligible 
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Archaeological Sites 

32ME2421 

The site consists of one Rock Cairn (Table 7).  It is located on top of a hill within a 

pasture (Figure 2 and 3).  The site condition is fair, as little disturbance seems to have 

occurred. The pasture consists of native and non-native plants.   

 
Table 7. Rock Cairn Data 

Rock Cairn Diameter Visible Rocks Height of Cairn 

N-S E-W 

1 1 meters 2 meters 30+ 50 centimeter 

 

Rock Cairns were constructed for various functions, such as markers for trails and big 

game drive lines, offering piles and caps for caches. They are also known to function as 

caps for human burials.  Because the purpose for this cairns is unknown, and can possibly 

be a cap for a burial, BCA has recommended that the site be avoided.  

 

 
Figure 2.  Overview of Rock Cairn Site 32ME2421.  View to West. 
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Figure 3. Map of Rock Cairn Site 32ME2421 
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32MO1395 

The site consists of one rock cairn situated on top of a hill in a pasture (Table 8).  The site 

condition is fair as little disturbance seems to have occurred (Figure 4 and 5). The pasture 

consists of native and non-native plants.   

 
Table 8. Rock Cairn Data 

Rock Cairn Diameter Visible Rocks Height of Cairn 

N-S E-W 

1 1 meters 1 meters 25+ 30 centimeter 

 

Rock Cairns were constructed for various functions, such as markers for trails and big 

game drive lines, offering piles and caps for caches. They are also known to function as 

caps for human burials.  Because the purpose for this cairns is unknown, and can possibly 

be a cap for a burial, BCA has recommended that the site be avoided.   

 

 
Figure 4. View towards Site 32MO1395. 

 



ACE Wind Energy Center: a Class III Inventory, Mercer & Morton Counties, North Dakota 

______________________________________________________________________________ 

________________________________________________________________________ 

   Beaver Creek Archaeology, Inc 

April 2012 

Page 4 

 
    Figure 5. Map of Rock Cairn Site 32MO1367. 
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32MO1396 

The site consists of one rock cairn situated on top of a hill in a pasture (Table 9).  The site 

condition is fair as little disturbance seems to have occurred (Figure 6 and 7). The pasture 

consists of native and non-native plants.   
 

Table 9. Rock Cairn Data 

Rock Cairn Diameter Visible Rocks Height of Cairn 

N-S E-W 

1 1 meters 1 meters 25+ 30 centimeter 

 

Rock Cairns were constructed for various functions, such as markers for trails and big 

game drive lines, offering piles and caps for caches. They are also known to function as 

caps for human burials.  Because the purpose for this cairns is unknown, and can possibly 

be a cap for a burial, BCA has recommended that the site be avoided.   

 

 

 
Figure 6. Overview of site 32MO1396.  View to West. 
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Figure 7. Map of Rock Cairn Site 32MO1396 . 
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32MO1397 

The site consists of one rock cairn situated on top of a hill in a pasture (Table 10).  The 

site condition is fair as little disturbance seems to have occurred (Figure 8 and 9). The 

pasture consists of native and non-native plants. One large well-worn rock is located on 

the west side of the cairn. 
 

Table 10. Rock Cairn Data 

Rock Cairn Diameter Visible Rocks Height of Cairn 

N-S E-W 

1 1 meters 1 meters 12+ 30 centimeter 

 

Rock Cairns were constructed for various functions, such as markers for trails and big 

game drive lines, offering piles and caps for caches. They are also known to function as 

caps for human burials.  Because the purpose for this cairns is unknown, and can possibly 

be a cap for a burial, BCA has recommended that the site be avoided.   

  

   

 
Figure 8. View of 32MO1397. View to Northwest. 
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Figure 9. Rock Cairn Site 32MO1397. 
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32MO1398 

The site consists of one rock cairn situated at the base of a hill in a pasture (Table 11).  

The site condition is fair as little disturbance seems to have occurred (Figure 10 and 11). 

The pasture consists of native and non-native plants.   
 

Table 11. Rock Cairn Data 

Rock Cairn Diameter Visible Rocks Height of Cairn 

N-S E-W 

1 1 meters 1 meters 6 20 centimeter 

 

Rock Cairns were constructed for various functions, such as markers for trails and big 

game drive lines, offering piles and caps for caches. They are also known to function as 

caps for human burials.  Because the purpose for this cairns is unknown, and can possibly 

be a cap for a burial, BCA has recommended that the site be avoided.     

 

 

 
Figure 10. View of Rock Cairn Site 32MO1398. Cairn in Foreground. View West 
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Figure 11. Map of Rock Cairn Site 32MO1398. 
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32MO1399 

The site consists of one rock cairn situated on top of a hill in a pasture (Table 12).  The 

site condition is fair as little disturbance seems to have occurred (Figure 4 and 5). The 

pasture consists of native and non-native plants.   
 

 

Table 12. Rock Cairn Data 

Rock Cairn Diameter Visible Rocks Height of Cairn 

N-S E-W 

1 1 meters 1 meters 23 10 centimeter 

 

Rock Cairns were constructed for various functions, such as markers for trails and big 

game drive lines, offering piles and caps for caches. They are also known to function as 

caps for human burials.  Because the purpose for this cairns is unknown, and can possibly 

be a cap for a burial, BCA has recommended that the site be avoided.     

 

 

 
Figure 12. View of Rock Cairn Site 32MO1399. 
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Figure 13. Map of Rock Cairn Site 32MO1398. 
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32MO1400 

The site consists of one rock cairn situated on top of a hill in a pasture (Table 13).  The 

site condition is fair as little disturbance seems to have occurred (Figure 14 and 15). The 

pasture consists of native and non-native plants.   
 

Table 13. Rock Cairn Data 

Rock Cairn Diameter Visible Rocks Height of Cairn 

N-S E-W 

1 1 meters 1 meters 28 20 centimeter 

 

Rock Cairns were constructed for various functions, such as markers for trails and big 

game drive lines, offering piles and caps for caches. They are also known to function as 

caps for human burials.  Because the purpose for this cairns is unknown, and can possibly 

be a cap for a burial, BCA has recommended that the site be avoided.     

 

 

 
Figure 14. View of Rock Cairn Site 32MO1400. View Southwest. 
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Figure 15. Map of Rock Cairn Site 32MO1400. 
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32MO1401 

The site consists of one Stone Circle (Table 14).  It is located on top a hill within a 

pasture (Figure 16 and 17).  The site condition is fair, as little disturbance seems to have 

occurred. The pasture consists of native and non-native plants.   
 

Table 14. Stone Circle Data 

Stone 

Feature 

Number 

of Rocks 

Diameter Shape Rock 

Depth 

Wall 

Gaps 

Definition 

1 28 6 meters o Moderate Absent Fair 

 

Although the site has not been formally evaluated for eligibility, the site is BCA has 

recommended the site potentially eligible as it has potential to provide an existing context 

that can allow for the interpretation of scientific data.  

 

 
Figure 16. Overview of Stone Circle Site 32MO1401. View West. 

 



ACE Wind Energy Center: a Class III Inventory, Mercer & Morton Counties, North Dakota 

______________________________________________________________________________ 

________________________________________________________________________ 

   Beaver Creek Archaeology, Inc 

April 2012 

Page 16 

 
Figure 17. Map of Stone Circle 32MO1401. 
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32MO1402 

The site consists of a Cultural Material Scatter (CM Scatter).  It is located on the side  of 

a hill within a plowed field (Figure 18 and 19).  The site condition is fair, as little 

disturbance seems to have occurred. The pasture consists of native and non-native plants.   

 

The site has not been formally evaluated for eligibility, and BCA has recommended the 

site be potentially eligible as it has potential to provide an existing context that can allow 

for the interpretation of scientific data.  

 

 
Figure 18. Overview of Site 32MO1402. View to West. 
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Figure 19. Map of Site 32MO1402. 
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32MO1403 

The site consists of one rock cairn situated on top of a hill in a pasture (Table 13).  The 

site condition is fair as little disturbance seems to have occurred (Figure 14 and 15). The 

pasture consists of native and non-native plants.   
 

 

Table 15. Rock Cairn Data 

Rock Cairn Diameter Visible Rocks Height of Cairn 

N-S E-W 

1 1 meters 1 meters 25 20 centimeter 

 

Rock Cairns were constructed for various functions, such as markers for trails and big 

game drive lines, offering piles and caps for caches. They are also known to function as 

caps for human burials.  Because the purpose for this cairns is unknown, and can possibly 

be a cap for a burial, BCA has recommended that the site be avoided.     

 

 

 
Figure 20. View of Rock Cairn at Site 32MO1403 

 



ACE Wind Energy Center: a Class III Inventory, Mercer & Morton Counties, North Dakota 

______________________________________________________________________________ 

________________________________________________________________________ 

   Beaver Creek Archaeology, Inc 

April 2012 

Page 20 

 
Figure 21. Map of Rock Cairn Site 32MO1403. 
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32ME2422 

The site consists of one rock cairn situated on top of a hill in a pasture (Table 16).  The 

site condition is fair as little disturbance seems to have occurred (Figure 22 and 23). The 

pasture consists of native and non-native plants.   
 

Table 16. Rock Cairn Data 

Rock Cairn Diameter Visible Rocks Height of Cairn 

N-S E-W 

1 1 meters 1 meters 28 20 centimeter 

 

Rock Cairns were constructed for various functions, such as markers for trails and big 

game drive lines, offering piles and caps for caches. They are also known to function as 

caps for human burials.  Because the purpose for this cairns is unknown, and can possibly 

be a cap for a burial, BCA has recommended that the site be avoided.     

 

 

 
Figure 22. View of Rock Cairn at Site 32ME2422 
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Figure 23. Map of Rock Cairn Site 32ME2422. 
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32M2423 

The site consists of one rock cairn situated on top of a hill in a pasture (Table 17).  The 

site condition is fair as little disturbance seems to have occurred (Figure 14 and 15). The 

pasture consists of native and non-native plants.   
 

Table 17. Rock Cairn Data 

Rock Cairn Diameter Visible Rocks Height of Cairn 

N-S E-W 

1 1 meters 1 meters 25 20 centimeter 

 

Rock Cairns were constructed for various functions, such as markers for trails and big 

game drive lines, offering piles and caps for caches. They are also known to function as 

caps for human burials.  Because the purpose for this cairns is unknown, and can possibly 

be a cap for a burial, BCA has recommended that the site be avoided.     

 

 

 
Figure 24. Overview of Rock Cairn Site. View to Northwest 
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Figure 25. Map of Rock Cairn Site 32ME2423. 
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Isolated Finds 

32MOx543 

The site consists of one Knife River Flint flake in a plowed field.  The site condition is 

poor as disturbance seems to have occurred through years of plowing (Figure 14 and 15)   
 

Isolated Finds are not eligible to the NRHP, and is therefore not recommended to be 

avoided.   

 

 

 
Figure 26. View of Isolated Find location 32MOx543. View to West. 
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Figure 27. Map of Isolated Find Location 32MOx543. 
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Conclusion and Recommendation 

 
In November 2011 and March 2012, BCA conducted a Class III Cultural Resource Inventory 

of the proposed ACE Project. 

 

During the field inventory, BCA archaeologists identified thirteen (13) previously 

unrecorded cultural resources.  Resources included ten Native American Stone Cairns 

(32ME2421, 32MO1395, 32MO1396, 32MO1397, 32MO1398, 32MO1399, 32MO1400, 

32MO1403, 32ME2422, 32ME2423), one Native American Stone Circle (32MO1401), 

one Native American Cultural Material (CM) Scatter (32MO1402). All sites have been 

recommended potentially eligible to the National Register of Historic Places (NRHP) by 

BCA. One Native American Isolated Find (32MOx543) was also found. Isolated finds are 

not eligible to the NRHP.  

 

A total of nine architectural locations were looked at during the Inventory. These were 

selected for potentially containing eligible structures. No buildings were deemed to be 

potentially eligible to the NRHP (See table 6). One previously recorded architectural site 

(32MO189) is potentially eligible to the NRHP. 

 

BCA recommends that all potentially eligible sites be avoided and flagged/staked off 

prior to construction. It is recommended that potentially eligible sites located close to 

linear project features be buffered 50 feet, and sites located close to turbine locations be 

buffered 100 feet, and that stakes/flags be placed along these buffer zones (see maps in 

Appendix C). 

  

The APE crosses into previously recorded site lead 32MOx253. During the fieldwork, 

this site lead was not observed. BCA recommends that the site lead or ineligible site do 

not need to be avoided during construction as long as the Project is limited to the 

inventoried corridors outlined on the maps in Appendix C.  
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Figure 28: Architectural Evaluation Location #1 

 

 
Figure 29: Architectural Evaluation Location #2 

 



 

 

 
Figure 30: Architectural Evaluation Location #2 

 

 
Figure 31: Architectural Evaluation Location #3 

 



 

 

 
Figure 32: Architectural Evaluation Location #3 

 

 
Figure 33: Architectural Evaluation Location #4 



 

 

 
Figure 34: Architectural Evaluation Location #5 

 

 
Figure 35: Architectural Evaluation Location #5 



 

 

 
Figure 36: Architectural Evaluation Location #5 

 

 
Figure 37: Architectural Evaluation Location #6 



 

 

 
Figure 38: Architectural Evaluation Location #7 

 

 
Figure 39: Architectural Evaluation Location #7 



 

 

 
Figure 40: Architectural Evaluation Location #7 

 

 
Figure 41: Architectural Evaluation Location #8 



 

 

 
Figure 42: Architectural Evaluation Location #8 

 

 
Figure 43: Architectural Evaluation Location #9 



 

 

 
Figure 44. Architectural Evaluation Location #9 
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and submit to SHSND. 
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Statement of Significance: 

Under Criterion A, a site would be considered for the National Register of Historic 

Places (NRHP) nomination if it can be associated with an event that is significant to 

history.  Site BCA-ACE-Site 1 cannot be associated with such an event; therefore site 

BCA-ACE-Site 1 cannot be considered eligible under Criterion A. 

Under Criterion B a site would be considered eligible if it can be associated with the 

lives of significant persons in our past.  Site BCA-ACE-Site 1 cannot be associated 

with such a person; therefore site BCA-ACE-Site 1 cannot be considered eligible 

under Criterion B. 

Under Criterion C, a site could be considered eligible if it: 

a) Embodies a distinctive characteristic of a type, period, or method of construction 

b) Represents the work of a master 

c) Possesses high artistic value 

d) Represents a significant and distinguishable entity whose components may lack 

individual distinction 

 

No features at site BCA-ACE-Site 1 fulfill these requirements; therefore it is not 

eligible under Criterion C.   

 

Under criterion D, if a site has yielded or is likely to yield information important to our 

history or prehistory it could be eligible for the NRHP consideration.  Site BCA-ACE-

Site 1 could possess information potential that would be important to prehistory. The 

site retains integrity, and has not been disturbed by cattle grazing. Cairns often have 

religious significance associated with them and could mark a grave.  As such site 

BCA-ACE-Site 1 should be avoided. 

 



 

Figure 1: View West 

 

 

Figure 2: View West 
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FEATURE TYPE    CULTURAL MATERIAL    
 Cairn     Bone, Worked     Site Area (m²) 
 Conical Timber Lodge   Ceramics 
 CM Scatter    Charcoal    Cultural Depth 
 Eagle Trapping/Catching Pit  Copper    
 Earthlodge Village   Faunal Remains    Depth Indicator 
 Earthworks    Fire-Cracked Rock 
 Fortification    Floral Remains    Basis for Dating 
 Grave     Fossil     
 Hearth     Hide, Hair, Fur    
 Jump     Human Remains    CM Density  
 Mound     Projectile Point     
 Other Rock Features   Shell, Worked    
 Pit     Stone, Chipped  Cultural/Temporal Affiliation  
 Quarry/Mine    Stone, Ground    Paleo-Indian  
 Rock Art     Trade Good    Archaic 
 Rock Shelter    Wood, Worked    Woodland 
 Stone Circle    Other     Late Prehistoric 
 Trail          Period Unknown  
 Miscellaneous    Isolated Find 
        
ENVIRONMENT 
Landform 1  Landform 2  Slope/Exposure   Ecosystem   
Landform 1  Landform 2  Slope/Exposure   Ecosystem   
Elevation  m   Drainage System      
View Degree  View Distance   
Distance to Permanent Water  m Permanent Water Type   
Distance to Seasonal Water  m Seasonal Water Type   
 
CRM 
Ownership   Fieldwork Date  Test/Probe  Excavation 
Site Condition   Collection  Management Recommendation 
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5. Description of Subsurface Testing: 
 
 
 
 
 
 
 
 
 
 
 
 
 
6. Field Conditions: 
 Wet  Dry   Windy   Rainy       
  

Snowy  Overcast  Sunny   Twilight   
 
7. Technique(s) Used to Estimate Site Area: 
 Transit  Tape Measure  Paced   Visual Estimate 
  

GPS  Other (Explain) 
 
8. Rationale for Site Boundary Determination: 
 Surface Cultural Materials  Features  Topography          
  

Continuous Stratigraphic Exposure   Systematic Subsurface Probing 
  

Subsurface Testing   Other (Explain)     
 
9. Current Use of Site: 
 
10. Landowner Contact Information: 
 
 
11. Vegetation: 
 
12. Vegetation Cover (% of visible ground): 
 
13. Snow Cover (% of ground obscured by snow/ice): 
 
14. Person-Hours Spent at Site: 
 
15. Project Title & Principal Investigator: 
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Statement of Significance: 

Under Criterion A, a site would be considered for the National Register of Historic 

Places (NRHP) nomination if it can be associated with an event that is significant to 

history.  Site BCA-ACE-Site 2 cannot be associated with such an event; therefore site 

BCA-ACE-Site 2 cannot be considered eligible under Criterion A. 

Under Criterion B a site would be considered eligible if it can be associated with the 

lives of significant persons in our past.  Site BCA-ACE-Site 2 cannot be associated 

with such a person; therefore site BCA-ACE-Site 2 cannot be considered eligible 

under Criterion B. 

Under Criterion C, a site could be considered eligible if it: 

a) Embodies a distinctive characteristic of a type, period, or method of construction 

b) Represents the work of a master 

c) Possesses high artistic value 

d) Represents a significant and distinguishable entity whose components may lack 

individual distinction 

 

No features at site BCA-ACE-Site 2 fulfill these requirements; therefore it is not 

eligible under Criterion C.   

 

Under criterion D, if a site has yielded or is likely to yield information important to our 

history or prehistory it could be eligible for the NRHP consideration.  Site BCA-ACE-

Site 2 could possess information potential that would be important to prehistory.  The 

site retains integrity, and has not been disturbed by cattle grazing. Cairns often have 

religious significance associated with them and could mark a grave.  As such site 

BCA-ACE-Site 2 should be avoided. 

 

  



 

Figure 1: Overview West 
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 Cairn     Bone, Worked     Site Area (m²) 
 Conical Timber Lodge   Ceramics 
 CM Scatter    Charcoal    Cultural Depth 
 Eagle Trapping/Catching Pit  Copper    
 Earthlodge Village   Faunal Remains    Depth Indicator 
 Earthworks    Fire-Cracked Rock 
 Fortification    Floral Remains    Basis for Dating 
 Grave     Fossil     
 Hearth     Hide, Hair, Fur    
 Jump     Human Remains    CM Density  
 Mound     Projectile Point     
 Other Rock Features   Shell, Worked    
 Pit     Stone, Chipped  Cultural/Temporal Affiliation  
 Quarry/Mine    Stone, Ground    Paleo-Indian  
 Rock Art     Trade Good    Archaic 
 Rock Shelter    Wood, Worked    Woodland 
 Stone Circle    Other     Late Prehistoric 
 Trail          Period Unknown  
 Miscellaneous    Isolated Find 
        
ENVIRONMENT 
Landform 1  Landform 2  Slope/Exposure   Ecosystem   
Landform 1  Landform 2  Slope/Exposure   Ecosystem   
Elevation  m   Drainage System      
View Degree  View Distance   
Distance to Permanent Water  m Permanent Water Type   
Distance to Seasonal Water  m Seasonal Water Type   
 
CRM 
Ownership   Fieldwork Date  Test/Probe  Excavation 
Site Condition   Collection  Management Recommendation 
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 Transit  Tape Measure  Paced   Visual Estimate 
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Statement of Significance: 

Under Criterion A, a site would be considered for the National Register of Historic 

Places (NRHP) nomination if it can be associated with an event that is significant to 

history.  Site BCA-ACE-Site 3 cannot be associated with such an event; therefore site 

BCA-ACE-Site 3 cannot be considered eligible under Criterion A. 

Under Criterion B a site would be considered eligible if it can be associated with the 

lives of significant persons in our past.  Site BCA-ACE-Site 3 cannot be associated 

with such a person; therefore site BCA-ACE-Site 3 cannot be considered eligible 

under Criterion B. 

Under Criterion C, a site could be considered eligible if it: 

a) Embodies a distinctive characteristic of a type, period, or method of construction 

b) Represents the work of a master 

c) Possesses high artistic value 

d) Represents a significant and distinguishable entity whose components may lack 

individual distinction 

 

No features at site BCA-ACE-Site 3 fulfill these requirements; therefore it is not 

eligible under Criterion C.   

 

Under criterion D, if a site has yielded or is likely to yield information important to our 

history or prehistory it could be eligible for the NRHP consideration.  Site BCA-ACE-

Site 3 could possess information potential that would be important to prehistory.  The 

site retains integrity, and has not been disturbed by cattle grazing. Cairns often have 

religious significance associated with them and could mark a grave.  As such site 

BCA-ACE-Site 3 should be avoided. 

 



 

Figure 1: Overview West 
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SITE DATA           
FEATURE TYPE    CULTURAL MATERIAL    
 Cairn     Bone, Worked     Site Area (m²) 
 Conical Timber Lodge   Ceramics 
 CM Scatter    Charcoal    Cultural Depth 
 Eagle Trapping/Catching Pit  Copper    
 Earthlodge Village   Faunal Remains    Depth Indicator 
 Earthworks    Fire-Cracked Rock 
 Fortification    Floral Remains    Basis for Dating 
 Grave     Fossil     
 Hearth     Hide, Hair, Fur    
 Jump     Human Remains    CM Density  
 Mound     Projectile Point     
 Other Rock Features   Shell, Worked    
 Pit     Stone, Chipped  Cultural/Temporal Affiliation  
 Quarry/Mine    Stone, Ground    Paleo-Indian  
 Rock Art     Trade Good    Archaic 
 Rock Shelter    Wood, Worked    Woodland 
 Stone Circle    Other     Late Prehistoric 
 Trail          Period Unknown  
 Miscellaneous    Isolated Find 
        
ENVIRONMENT 
Landform 1  Landform 2  Slope/Exposure   Ecosystem   
Landform 1  Landform 2  Slope/Exposure   Ecosystem   
Elevation  m   Drainage System      
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Distance to Permanent Water  m Permanent Water Type   
Distance to Seasonal Water  m Seasonal Water Type   
 
CRM 
Ownership   Fieldwork Date  Test/Probe  Excavation 
Site Condition   Collection  Management Recommendation 
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 Wet  Dry   Windy   Rainy       
  

Snowy  Overcast  Sunny   Twilight   
 
7. Technique(s) Used to Estimate Site Area: 
 Transit  Tape Measure  Paced   Visual Estimate 
  

GPS  Other (Explain) 
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Statement of Significance: 

Under Criterion A, a site would be considered for the National Register of Historic Places 

(NRHP) nomination if it can be associated with an event that is significant to history.  Site 

BCA-ACE-Site 4 cannot be associated with such an event; therefore site BCA-ACE-Site 4 

cannot be considered eligible under Criterion A. 

Under Criterion B a site would be considered eligible if it can be associated with the lives of 

significant persons in our past.  Site BCA-ACE-Site 4 cannot be associated with such a 

person; therefore site BCA-ACE-Site 4 cannot be considered eligible under Criterion B. 

Under Criterion C, a site could be considered eligible if it: 

a) Embodies a distinctive characteristic of a type, period, or method of construction 

b) Represents the work of a master 

c) Possesses high artistic value 

d) Represents a significant and distinguishable entity whose components may lack individual 

distinction 

 

No features at site BCA-ACE-Site 4 fulfill these requirements; therefore it is not eligible under 

Criterion C.   

 

Under criterion D, if a site has yielded or is likely to yield information important to our history 

or prehistory it could be eligible for the NRHP consideration.  Site BCA-ACE-Site 4 could 

possess information potential that would be important to prehistory.  The site retains integrity, 

and has not been disturbed by cattle grazing. Cairns often have religious significance 

associated with them and could mark a grave.  As such site BCA-ACE-Site 4 should be 

avoided. 

 



 

Figure 1: View Southwest 

 

 

Figure 2: View Northwest 
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 Fortification    Floral Remains    Basis for Dating 
 Grave     Fossil     
 Hearth     Hide, Hair, Fur    
 Jump     Human Remains    CM Density  
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Statement of Significance: 

Under Criterion A, a site would be considered for the National Register of Historic 

Places (NRHP) nomination if it can be associated with an event that is significant to 

history.  Site BCA-ACE-Site 5 cannot be associated with such an event; therefore site 

BCA-ACE-Site 5 cannot be considered eligible under Criterion A. 

Under Criterion B a site would be considered eligible if it can be associated with the 

lives of significant persons in our past.  Site BCA-ACE-Site 5 cannot be associated 

with such a person; therefore site BCA-ACE-Site 5 cannot be considered eligible 

under Criterion B. 

Under Criterion C, a site could be considered eligible if it: 

a) Embodies a distinctive characteristic of a type, period, or method of construction 

b) Represents the work of a master 

c) Possesses high artistic value 

d) Represents a significant and distinguishable entity whose components may lack 

individual distinction 

 

No features at site BCA-ACE-Site 5 fulfill these requirements; therefore it is not 

eligible under Criterion C.   

 

Under criterion D, if a site has yielded or is likely to yield information important to our 

history or prehistory it could be eligible for the NRHP consideration.  Site BCA-ACE-

Site 5 could possess information potential that would be important to prehistory.  The 

site retains integrity, and has not been disturbed by cattle grazing. Cairns often have 

religious significance associated with them and could mark a grave.  As such site 

BCA-ACE-Site 5 should be avoided. 

 



 

Figure 1: View North 

 

 

Figure 2: View West 
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Statement of Significance: 

Under Criterion A, a site would be considered for the National Register of Historic 

Places (NRHP) nomination if it can be associated with an event that is significant to 

history.  Site BCA-ACE-Site 6 cannot be associated with such an event; therefore site 

BCA-ACE-Site 6 cannot be considered eligible under Criterion A. 

Under Criterion B a site would be considered eligible if it can be associated with the 

lives of significant persons in our past.  Site BCA-ACE-Site 6 cannot be associated 

with such a person; therefore site BCA-ACE-Site 6 cannot be considered eligible 

under Criterion B. 

Under Criterion C, a site could be considered eligible if it: 

a) Embodies a distinctive characteristic of a type, period, or method of construction 

b) Represents the work of a master 

c) Possesses high artistic value 

d) Represents a significant and distinguishable entity whose components may lack 

individual distinction 

 

No features at site BCA-ACE-Site 6 fulfill these requirements; therefore it is not 

eligible under Criterion C.   

 

Under criterion D, if a site has yielded or is likely to yield information important to our 

history or prehistory it could be eligible for the NRHP consideration.  Site BCA-ACE-

Site 6 could possess information potential that would be important to prehistory.  The 

site retains integrity, and has not been disturbed by cattle grazing.Cairns often have 

religious significance associated with them and could mark a grave.  As such site 

BCA-ACE-Site 6 should be avoided. 

 



 

Figure 1: View West 
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 Rock Art     Trade Good    Archaic 
 Rock Shelter    Wood, Worked    Woodland 
 Stone Circle    Other     Late Prehistoric 
 Trail          Period Unknown  
 Miscellaneous    Isolated Find 
        
ENVIRONMENT 
Landform 1  Landform 2  Slope/Exposure   Ecosystem   
Landform 1  Landform 2  Slope/Exposure   Ecosystem   
Elevation  m   Drainage System      
View Degree  View Distance   
Distance to Permanent Water  m Permanent Water Type   
Distance to Seasonal Water  m Seasonal Water Type   
 
CRM 
Ownership   Fieldwork Date  Test/Probe  Excavation 
Site Condition   Collection  Management Recommendation 
 
Additional Information:            
  
        
SHSND USE    
Area of Significance Ecozone Verified Site CR Type 
Area of Significance Ecozone  Non-Site  
Area of Significance Ecozone   
 

Recorded By       Date Recorded    
   (First Name & Last Name)      (mm/dd/year) 

Instructions to complete a digital version of this form: (1) Download a copy to your hard drive; (2) Open the saved 
blank copy; (3) Fill out the form; (4) Use the Save As command to rename the form appropriately and save; (5) Print 
and submit to SHSND. 



State Historical Society of North Dakota NDCRS 2009 

NDCRS ARCHEOLOGICAL SITE FORM 
PAGE 2—Descriptive Section 

 

Field Code        SITS# 32     
 

1. Access: 
 
 
 
 
 
 
 
 
 
 

2. Site Description (include features): 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3. Description of Cultural Material (quantify & identify artifacts, not features): 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  # of Artifacts    # of Artifacts Collected 
 

4. Artifact Repository: 
 
 
 
Recorded By       Date Recorded    
  (First Name & Last Name)      (mm/dd/year) 

Instructions to complete a digital version of this form: (1) Download a copy to your hard drive; (2) Open the saved 
blank copy; (3) Fill out the form; (4) Use the Save As command to rename the form appropriately and save; (5) Print 
and submit to SHSND. 



State Historical Society of North Dakota NDCRS 2009 

NDCRS ARCHEOLOGICAL SITE FORM 
PAGE 3—Descriptive Section 

 

Field Code        SITS# 32     
 
5. Description of Subsurface Testing: 
 
 
 
 
 
 
 
 
 
 
 
 
 
6. Field Conditions: 
 Wet  Dry   Windy   Rainy       
  

Snowy  Overcast  Sunny   Twilight   
 
7. Technique(s) Used to Estimate Site Area: 
 Transit  Tape Measure  Paced   Visual Estimate 
  

GPS  Other (Explain) 
 
8. Rationale for Site Boundary Determination: 
 Surface Cultural Materials  Features  Topography          
  

Continuous Stratigraphic Exposure   Systematic Subsurface Probing 
  

Subsurface Testing   Other (Explain)     
 
9. Current Use of Site: 
 
10. Landowner Contact Information: 
 
 
11. Vegetation: 
 
12. Vegetation Cover (% of visible ground): 
 
13. Snow Cover (% of ground obscured by snow/ice): 
 
14. Person-Hours Spent at Site: 
 
15. Project Title & Principal Investigator: 
 
 
 
 
 
Recorded By        Date Recorded    
  (First Name & Last Name)       (mm/dd/year) 

Instructions to complete a digital version of this form: (1) Download a copy to your hard drive; (2) Open the saved 
blank copy; (3) Fill out the form; (4) Use the Save As command to rename the form appropriately and save; (5) Print 
and submit to SHSND. 



State Historical Society of North Dakota NDCRS 2009 

Instructions to complete a digital version of this form: (1) Download a copy to your hard drive; (2) Open the saved 
blank copy; (3) Fill out the form; (4) Use the Save As command to rename the form appropriately and save; (5) Print 
and submit to SHSND. 

NDCRS ARCHEOLOGICAL SITE FORM 
PAGE 4—Descriptive Section 

 

Field Code        SITS# 32     
 
16. Report Title & Author(s): 
 
 
 
 
 
 
17. Description of Collection(s) Observed & Contact Information: 
 
 
 
 
18. Statement of Integrity: 

 
 
 
 
 
 
 
 
 
 

19. Statement of Significance: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

20. References Cited/Comments: 
 
 
 
 
 
 
 
 Recorded By      Date Recorded    
  (First Name & Last Name)      (mm/dd/year) 



Statement of Significance: 

Under Criterion A, a site would be considered for the National Register of Historic 

Places (NRHP) nomination if it can be associated with an event that is significant to 

history.  Site BCA-ACE-Site 7 cannot be associated with such an event; therefore site 

BCA-ACE-Site 7 cannot be considered eligible under Criterion A. 

Under Criterion B a site would be considered eligible if it can be associated with the 

lives of significant persons in our past.  Site BCA-ACE-Site 7 cannot be associated 

with such a person; therefore site BCA-ACE-Site 7 cannot be considered eligible 

under Criterion B. 

Under Criterion C, a site could be considered eligible if it: 

a) Embodies a distinctive characteristic of a type, period, or method of construction 

b) Represents the work of a master 

c) Possesses high artistic value 

d) Represents a significant and distinguishable entity whose components may lack 

individual distinction 

 

No features at site BCA-ACE-Site 7 fulfill these requirements; therefore it is not 

eligible under Criterion C.   

 

Under criterion D, if a site has yielded or is likely to yield information important to our 

history or prehistory it could be eligible for the NRHP consideration.  Site BCA-ACE-

Site 7 could possess information potential that would be important to prehistory.  The 

site retains integrity, and has not been disturbed by cattle grazing.  Cairns often have 

religious significance associated with them and could mark a grave.  As such site 

BCA-ACE-Site 7 should be avoided. 

 



 

Figure 1: View Southwest 
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Statement of Significance: 

Under Criterion A, a site would be considered for the National Register of Historic 

Places (NRHP) nomination if it can be associated with an event that is significant to 

history.  Site BCA-ACE-Site 9 cannot be associated with such an event; therefore site 

BCA-ACE-Site 9 cannot be considered eligible under Criterion A. 

Under Criterion B a site would be considered eligible if it can be associated with the 

lives of significant persons in our past. Site BCA-ACE-Site 9 cannot be associated 

with such a person; therefore site BCA-ACE-Site 9 cannot be considered eligible 

under Criterion B. 

Under Criterion C, a site could be considered eligible if it: 

a) Embodies a distinctive characteristic of a type, period, or method of construction 

b) Represents the work of a master 

c) Possesses high artistic value 

d) Represents a significant and distinguishable entity whose components may lack 

individual distinction 

 

No features at site BCA-ACE-Site 9 fulfill these requirements. No evidence of a 

foundation, walls or roof remain; therefore it is not eligible under Criterion C.   

 

Under criterion D, if a site has yielded or is likely to yield information important to our 

history or prehistory it could be eligible for the NRHP consideration.  Site BCA-ACE-

Site 9 is likely to possess ceremonial significance to local tribes.  The integrity of the 

site is good.  However further evaluation would be needed to determine eligibility. It is 

the opinion of Beaver Creek Archaeology that site BCA-ACE-Site 9 is recommended 

as unevaluated for the NRHP under Criterion D.  

 



 

Figure 1: View West 
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Statement of Significance: 

Under Criterion A, a site would be considered for the National Register of Historic 

Places (NRHP) nomination if it can be associated with an event that is significant to 

history.  Site BCA-ACE-Site 10 cannot be associated with such an event; therefore 

site BCA-ACE-Site 10 cannot be considered eligible under Criterion A. 

Under Criterion B a site would be considered eligible if it can be associated with the 

lives of significant persons in our past. Site BCA-ACE-Site 10 cannot be associated 

with such a person; therefore site BCA-ACE-Site 10 cannot be considered eligible 

under Criterion B. 

Under Criterion C, a site could be considered eligible if it: 

a) Embodies a distinctive characteristic of a type, period, or method of construction 

b) Represents the work of a master 

c) Possesses high artistic value 

d) Represents a significant and distinguishable entity whose components may lack 

individual distinction 

 

No features at site BCA-ACE-Site 10 fulfill these requirements. No evidence of a 

foundation, walls or roof remain; therefore it is not eligible under Criterion C.   

 

Under criterion D, if a site has yielded or is likely to yield information important to our 

history or prehistory it could be eligible for the NRHP consideration.  Site BCA-ACE-

Site 10 could provide information on the daily life of a prehistoric culture. The site has 

lost some integrity due to current and past farming practices. Despite these 

disturbances, the site remains and has the possibility to retain integrity and eligibility 

through further evaluation. It is the opinion of Beaver Creek Archaeology that site 

BCA-ACE-Site 10 is recommended as unevaluated for the NRHP under Criterion D.  

 



 

Figure 1: View West 
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Statement of Significance: 

Under Criterion A, a site would be considered for the National Register of Historic 

Places (NRHP) nomination if it can be associated with an event that is significant to 

history.  Site BCA-ACE-Site 11 cannot be associated with such an event; therefore 

site BCA-ACE-Site 11 cannot be considered eligible under Criterion A. 

Under Criterion B a site would be considered eligible if it can be associated with the 

lives of significant persons in our past.  Site BCA-ACE-Site 11 cannot be associated 

with such a person; therefore site BCA-ACE-Site 11 cannot be considered eligible 

under Criterion B. 

Under Criterion C, a site could be considered eligible if it: 

a) Embodies a distinctive characteristic of a type, period, or method of construction 

b) Represents the work of a master 

c) Possesses high artistic value 

d) Represents a significant and distinguishable entity whose components may lack 

individual distinction 

 

No features at site BCA-ACE-Site 11 fulfill these requirements; therefore it is not 

eligible under Criterion C.   

 

Under criterion D, if a site has yielded or is likely to yield information important to our 

history or prehistory it could be eligible for the NRHP consideration.  Site BCA-ACE-

Site 11 could possess information potential that would be important to prehistory.  The 

site retains integrity, and has not been disturbed by cattle grazing.  Cairns often have 

religious significance associated with them and could mark a grave.  As such site 

BCA-ACE-Site 11 should be avoided. 

 



 

Figure 1: View West 

 

 

 



State Historical Society of North Dakota  NDCRS 2009 

NDCRS ARCHEOLOGICAL SITE FORM 
PAGE 1 

Field Code       SITS# 32     
SITE IDENTIFICATION 
Map Quad     Site Name        
Map Quad     Site Name       
    
LTL TWP  R  SEC  QQQ  QQ  Q   
LTL TWP  R   SEC  QQQ  QQ  Q  
LTL TWP  R   SEC  QQQ  QQ  Q  
LTL TWP  R  SEC  QQQ  QQ  Q   
 
UTM      N  ZONE     
UTM      E  NAD 1927  NAD 1983    

Subsection: 
1 = N½  
2 = E½ 
3 = S½ 
4 = W½ 
5 = NE¼ 
6 = SE¼ 
7 = SW¼ 
8 = NW¼ 

 

SITE DATA           
FEATURE TYPE    CULTURAL MATERIAL    
 Cairn     Bone, Worked     Site Area (m²) 
 Conical Timber Lodge   Ceramics 
 CM Scatter    Charcoal    Cultural Depth 
 Eagle Trapping/Catching Pit  Copper    
 Earthlodge Village   Faunal Remains    Depth Indicator 
 Earthworks    Fire-Cracked Rock 
 Fortification    Floral Remains    Basis for Dating 
 Grave     Fossil     
 Hearth     Hide, Hair, Fur    
 Jump     Human Remains    CM Density  
 Mound     Projectile Point     
 Other Rock Features   Shell, Worked    
 Pit     Stone, Chipped  Cultural/Temporal Affiliation  
 Quarry/Mine    Stone, Ground    Paleo-Indian  
 Rock Art     Trade Good    Archaic 
 Rock Shelter    Wood, Worked    Woodland 
 Stone Circle    Other     Late Prehistoric 
 Trail          Period Unknown  
 Miscellaneous    Isolated Find 
        
ENVIRONMENT 
Landform 1  Landform 2  Slope/Exposure   Ecosystem   
Landform 1  Landform 2  Slope/Exposure   Ecosystem   
Elevation  m   Drainage System      
View Degree  View Distance   
Distance to Permanent Water  m Permanent Water Type   
Distance to Seasonal Water  m Seasonal Water Type   
 
CRM 
Ownership   Fieldwork Date  Test/Probe  Excavation 
Site Condition   Collection  Management Recommendation 
 
Additional Information:            
  
        
SHSND USE    
Area of Significance Ecozone Verified Site CR Type 
Area of Significance Ecozone  Non-Site  
Area of Significance Ecozone   
 

Recorded By       Date Recorded    
   (First Name & Last Name)      (mm/dd/year) 

Instructions to complete a digital version of this form: (1) Download a copy to your hard drive; (2) Open the saved 
blank copy; (3) Fill out the form; (4) Use the Save As command to rename the form appropriately and save; (5) Print 
and submit to SHSND. 



State Historical Society of North Dakota NDCRS 2009 

NDCRS ARCHEOLOGICAL SITE FORM 
PAGE 2—Descriptive Section 

 

Field Code        SITS# 32     
 

1. Access: 
 
 
 
 
 
 
 
 
 
 

2. Site Description (include features): 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3. Description of Cultural Material (quantify & identify artifacts, not features): 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  # of Artifacts    # of Artifacts Collected 
 

4. Artifact Repository: 
 
 
 
Recorded By       Date Recorded    
  (First Name & Last Name)      (mm/dd/year) 

Instructions to complete a digital version of this form: (1) Download a copy to your hard drive; (2) Open the saved 
blank copy; (3) Fill out the form; (4) Use the Save As command to rename the form appropriately and save; (5) Print 
and submit to SHSND. 



State Historical Society of North Dakota NDCRS 2009 

NDCRS ARCHEOLOGICAL SITE FORM 
PAGE 3—Descriptive Section 

 

Field Code        SITS# 32     
 
5. Description of Subsurface Testing: 
 
 
 
 
 
 
 
 
 
 
 
 
 
6. Field Conditions: 
 Wet  Dry   Windy   Rainy       
  

Snowy  Overcast  Sunny   Twilight   
 
7. Technique(s) Used to Estimate Site Area: 
 Transit  Tape Measure  Paced   Visual Estimate 
  

GPS  Other (Explain) 
 
8. Rationale for Site Boundary Determination: 
 Surface Cultural Materials  Features  Topography          
  

Continuous Stratigraphic Exposure   Systematic Subsurface Probing 
  

Subsurface Testing   Other (Explain)     
 
9. Current Use of Site: 
 
10. Landowner Contact Information: 
 
 
11. Vegetation: 
 
12. Vegetation Cover (% of visible ground): 
 
13. Snow Cover (% of ground obscured by snow/ice): 
 
14. Person-Hours Spent at Site: 
 
15. Project Title & Principal Investigator: 
 
 
 
 
 
Recorded By        Date Recorded    
  (First Name & Last Name)       (mm/dd/year) 

Instructions to complete a digital version of this form: (1) Download a copy to your hard drive; (2) Open the saved 
blank copy; (3) Fill out the form; (4) Use the Save As command to rename the form appropriately and save; (5) Print 
and submit to SHSND. 



State Historical Society of North Dakota NDCRS 2009 

Instructions to complete a digital version of this form: (1) Download a copy to your hard drive; (2) Open the saved 
blank copy; (3) Fill out the form; (4) Use the Save As command to rename the form appropriately and save; (5) Print 
and submit to SHSND. 

NDCRS ARCHEOLOGICAL SITE FORM 
PAGE 4—Descriptive Section 

 

Field Code        SITS# 32     
 
16. Report Title & Author(s): 
 
 
 
 
 
 
17. Description of Collection(s) Observed & Contact Information: 
 
 
 
 
18. Statement of Integrity: 

 
 
 
 
 
 
 
 
 
 

19. Statement of Significance: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

20. References Cited/Comments: 
 
 
 
 
 
 
 
 Recorded By      Date Recorded    
  (First Name & Last Name)      (mm/dd/year) 



Statement of Significance: 

Under Criterion A, a site would be considered for the National Register of Historic 

Places (NRHP) nomination if it can be associated with an event that is significant to 

history.  Site BCA-ACE-Site 12 cannot be associated with such an event; therefore 

site BCA-ACE-Site 12 cannot be considered eligible under Criterion A. 

Under Criterion B a site would be considered eligible if it can be associated with the 

lives of significant persons in our past.  Site BCA-ACE-Site 12 cannot be associated 

with such a person; therefore site BCA-ACE-Site 12 cannot be considered eligible 

under Criterion B. 

Under Criterion C, a site could be considered eligible if it: 

a) Embodies a distinctive characteristic of a type, period, or method of construction 

b) Represents the work of a master 

c) Possesses high artistic value 

d) Represents a significant and distinguishable entity whose components may lack 

individual distinction 

 

No features at site BCA-ACE-Site 12 fulfill these requirements; therefore it is not 

eligible under Criterion C.   

 

Under criterion D, if a site has yielded or is likely to yield information important to our 

history or prehistory it could be eligible for the NRHP consideration.  Site BCA-ACE-

Site 12 could possess information potential that would be important to prehistory.  The 

site retains integrity, and has not been disturbed by cattle grazing.  Cairns often have 

religious significance associated with them and could mark a grave.  As such site 

BCA-ACE-Site 12 should be avoided. 

 



 

Figure 1: View East 
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Statement of Significance: 

Under Criterion A, a site would be considered for the National Register of Historic 

Places (NRHP) nomination if it can be associated with an event that is significant to 

history.  Site BCA-ACE-Site 13 cannot be associated with such an event; therefore 

site BCA-ACE-Site 13 cannot be considered eligible under Criterion A. 

Under Criterion B a site would be considered eligible if it can be associated with the 

lives of significant persons in our past.  Site BCA-ACE-Site 13 cannot be associated 

with such a person; therefore site BCA-ACE-Site 13 cannot be considered eligible 

under Criterion B. 

Under Criterion C, a site could be considered eligible if it: 

a) Embodies a distinctive characteristic of a type, period, or method of construction 

b) Represents the work of a master 

c) Possesses high artistic value 

d) Represents a significant and distinguishable entity whose components may lack 

individual distinction 

 

No features at site BCA-ACE-Site 13 fulfill these requirements; therefore it is not 

eligible under Criterion C.   

 

Under criterion D, if a site has yielded or is likely to yield information important to our 

history or prehistory it could be eligible for the NRHP consideration.  Site BCA-ACE-

Site 13 could possess information potential that would be important to prehistory.  The 

site retains integrity, and has not been disturbed by cattle grazing.  Cairns often have 

religious significance associated with them and could mark a grave.  As such site 

BCA-ACE-Site 13 should be avoided. 

 



 

Figure 1: View Northwest 
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Quad. Maps:
Medicine Butte SE, Glen Ullin NW, Glen Ullin NE

Base Map: USGS 7.5'
Scale:        1:24,000
UTM NAD83 Zone 14

Disclaimer: Site Boundaries not to scale, view site forms for actual size.

#1#2

#3
#4

#9

#7
#5#6

#8

#5



Appendix E - North Dakota State Historic Preservation Office Concurrence: PENDING; Concurrence 

expected prior to May 4th hearing. 

 

  



Appendix F - Morton County, ND, Special Use Permit Application 

  





 

 

 
 
 
 
March 6, 2012 
 
Ms. Dawn Rhone  
Morton County Auditor 
Morton County Courthouse 
210 2nd Ave. NW 
Mandan, ND 58554 
 
Re:   ALLETE Clean Energy’s Clean Energy #1 Project  
  Special Use Permit Application 
 
 
Dear Ms. Rhone: 
 
ALLETE Clean Energy, a subsidiary of ALLETE Inc. is planning to construct a wind energy 
conversion facility—the Clean Energy #1 Project—in Morton and Mercer Counties in North Dakota.  
ALLETE Clean Energy has retained Barr Engineering Co. (Barr) to assist with the environmental 
permitting process for the project.   
 
Enclosed please find an application and supporting materials for a Morton County Special Use Permit 
for the Clean Energy #1 Project.  Barr Engineering is submitting this application on behalf of Dan 
McCourtney, Environmental Siting and Permitting at Minnesota Power (ALLETE). The 
approximately 100 MW Clean Energy #1 Project will interconnect with a proposed Minnesota Power 
substation in Mercer County, and then a proposed 230 kV transmission line that will connect with 
Minnesota Power’s existing 230 kV Bison – Square Butte Line No. 84 to interconnect at the Square 
Butte 230 kV Substation.  The wind-generated electricity will then be transmitted to Minnesota 
Power’s transmission system via an existing 250kV DC Line and existing AC transmission system as 
available. 
 
Leases from landowners have been obtained within the preliminary Project boundary. The Project site 
encompasses approximately 12,000 acres and is located approximately 7 miles east of the City of 
Hebron. The turbines will be placed throughout the Project site and in compliance with Morton 
County Planning and Zoning Resolutions, Appendix I, Wind Energy Facilities. The Project’s location 
is shown in Exhibit 1 and the preliminary Project boundary, with aerial photo and topographical map 
backgrounds, is shown in Exhibit 2 and Exhibit 3, respectively. Applicable setbacks are shown in 
Exhibit 4. Detailed locations of wind turbine generators, access roads, and collector lines will be 
provided to Morton County upon request. However, of the 11,864 acres within the preliminary 
Project boundary, approximately 11,800 acres will be untouched by the project, or, if temporarily 
disturbed for such uses as crane paths, will be allowed to revert to their former condition after project 
construction. In all, approximately .05 percent of the land within the preliminary Project boundary 
will be permanently occupied by Clean Energy #1 wind turbines and access roads. 
 
ALLETE Clean Energy has submitted an application for a Certificate of Site Compatibility to the 
North Dakota Public Service Commission (Commission) pursuant to Chapter 49-22 of the North 
Dakota Century Code and Article 69-06 of the North Dakota Administrative Code.  ALLETE Clean 
Energy plans to obtain Commission approval by April, 2011 and may begin construction in the spring 
of 2012, with turbine construction and project potentially complete in 2012.   



Ms. Dawn Rhone 
Re:  ALLETE Clean Energy’s Clean Energy #1 Project – Special Use Permit Application 
March 6, 2012 
Page 2 
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The application fee will be sent to the Morton County Auditor within a week following this 
application. 
 
If you have comments regarding this Special Use Permit application, you are encouraged to contact 
Dan McCourtney at 218-355-3515, or Daniel Flo at the address listed below, by e-mail 
(dflo@barr.com), or by phone (952-832-2975).  
 
Sincerely, 

 
Daniel Flo 
Environmental Scientist 
 
Enclosures  
 



MORTON COUNTY 

UNIFIED DEVELOPMENT APPLICATION 
 

Application submitted for (check all that apply): 
 

 Preliminary Plat  Final Plat  Plat Vacation  Road Vacation 

Zoning Change  Variance  Special Use Permit  Lot Split 

PROPERTY INFORMATION 

Name of plat:              NA 
Legal description of property (lot, block, addition):   

County Township Range Section 

Morton 140N 88W 3, 4, 5, 6, 7, 8, 9, 10, 16, 18 
  89W 1, 11, 12, 13, 14 

 
Street address of property:  NA 
Existing Zoning:         Proposed Zoning: 
Acreage:  54 acres for project facilities    Number of Lots: 
Description of development proposal, including reason(s) for the request:  Construction of a utility scale 
(up to 100MW) wind project in Morton and Mercer Counties, North Dakota.  Out of 51 total turbines, 42 
turbines are proposed for Morton County.  See Exhibit 1 for the project area and Exhibit 2 for the 
preliminary project boundary.   
 

APPLICANT/DEVELOPER 

Name:  ALLETE Clean Energy – Dan McCourtney Mailing Address: 30 W. Superior St., Duluth, MN 55803 
Telephone number: (218) 355‐3515      FAX#:  (218) 723‐3916   
E‐mail address:  dmccourtney@allete.com   
 

PROPERTY OWNER (IF DIFFERENT THAN APPLICANT/DEVELOPER) 
Name:         See attached landowner list    Mailing Address:  
Telephone number:         FAX#:   
E‐mail address:   
 

CONTACT PERSON/AGENT: 

Name/Firm: Daniel Flo, Barr Engineering Co.  Mailing Address: 4700 W. 77th St., Mpls, MN 55435 
Telephone number: (952) 832‐2975      FAX#:     
E‐mail address:  dflo@barr.com 

NOTE: APPLICATIONS ARE NOT COMPLETE UNTIL ALL REQUIRED SUBMITTALS HAVE BEEN RECEIVED 

Morton County Planning & Development Department 
Phone: 701‐667‐3300*Fax 701‐667‐3380*210 2nd Ave NW, Mandan ND 58554 
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EXCLUSION AND AVOIDANCE AREAS MAP
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MORTON COUNTY LANDOWNER LIST – ACE CLEAN ENERGY #1 PROJECT 

Eugene and Viola Weinhardt 
305 W Ash Ave 
Glen Ullin, ND 58631 

Waldo Wehri 
202 S Third St 
Glen Ullin, ND 58631 

Rodney and Arlene Unruh 
4617 British Dr. 
Bismarck, ND 58105 

Leroy Thomas 
112 N Elk St 
Hebron, ND 58638 

Marlene Staudinger (Elizabeth 
Kottre) 
1776 Prairie Ave #8 
Dickinson, ND 58601 

Harry Dean Schirado 
203 E Curlew Ave 
Glen Ullin, ND 58631 

Richard and Deborah Schirado 
6275 31st St 
Glen Ullin, ND 58631 

Helmuth and LeaPfennig 
6148 Third St NW 
Beulah, ND 58523 

Trice and Joyce Miller 
3090 66th Ave 
Glen Ullin, ND 58631 

Mark and Lori Kottre 
6325 29 St 
Glen Ullin, ND 58631 

Oliver and Delaine 
701 W Ash Ave 
Glen Ullin, ND 58631 

Ida Kottenbrock 
514 8th St #6 
Bismarck, ND 58501 

Bernice (Life Estate) Kinnischtzke 
107 Elm Ave 
Glen Ullin, ND 58631 

Allan Kinnischtzke(Joan 
Kinnischtzke) 
114 S 4th St 
Glen Ullin, ND 58631 
Joan Kinnischtzke 
301 6th St S 
Glen Ullin, ND 58631 

John and Kaylen Kessler 
114 s 4th St 
Glen Ullin, ND 58631 

Monica and Andrew Jacobson 
3818 10th St N 
Fargo, ND 58102 

Willliam and Be Ba ThiGietzen 
6780 County Rd 140 
Glen Ullin, ND 58631 

Delores Focht 
3400 NW 147th Place 
Portland, OR 97229 

William Duppong 
6920 34th St 
Glen Ullin, ND 58361 

Kenneth and Mary Ann Duppong 
3320 County Rd 88 
Glen Ullin, ND 58631 

Glen Beierlein 
6102 30th St 
Glen Ullin, ND 58631 

Clarence Wilhelm 
303 E St S 
Glen Ullin, ND  58631 

Michael & Amanda Evinger 
316 D Street S 
Glen Ullin, ND  58631 

Church of St. Ann Hebron
204 Park St. 
Hebron, ND 58638 

 



Appendix G - Mercer County, ND, Conditional Use Permit Application – to be submitted 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Appendix H - Shadow Flicker Report 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



WindPRO version 2.7.490   Sep 2011

WindPRO is developed by EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg Ø, Tlf. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk

Project:

ALLETE Wind

ALLETE Wind
Dwight Anderson
30 West Superior Street
Duluth, Minnesota 55802

Description:

EAPC does not warrant, guarantee, or make any such representations regarding
the contents of this report. EAPC cannot be held liable for erroneous results
caused by errors or omissions in the delivered data, or inaccuracy, limitations, or
malfunctioning of models or software used. For any claim whatsoever related to
the subject matter of this report, the liability of EAPC for actual damages,
regardless of the form of action, shall be limited to the total amount paid to EAPC
for the services provided as part of this consultancy service.

Printed/Page

4/16/2012 2:31 PM / 1
Licensed user:

EAPC Wind Energy 
3100 DeMers Avenue 
US-GRAND FORKS, ND 58201
+1 701 775 3000
wind@eapc.net
Calculated:

4/16/2012 2:28 PM/2.7.490

SHADOW - Main Result
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout 

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational hours are calculated from WTGs in calculation and wind
distribution:
SDO for PARK #1

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW

514 268 214 273 371 417 806 820 553 328 242 422

W WNW NW NNW Sum
667 1,016 1,021 703 8,635

Idle start wind speed: Cut in wind speed from power curve

A ZVI (Zones of Visual Influence) calculation is performed before flicker
calculation so non visible WTG do not contribute to calculated flicker values.
A WTG will be visible if it is visible from any part of the receiver window. The
ZVI calculation is based on the following assumptions:
Height contours used: Height Contours: 110603_ACE_10ft_30ft_HCLs_reduced.wpo (1)
Obstacles not used in calculation
Eye height: 1.5 m
Grid resolution: 10 m

Scale 1:200,000
New WTG Shadow receptor

WTGs
UTM WGS84 Zone: 14 WTG type

East North Z Row Valid Manufact. Type-generator Power, Rotor Hub height RPM
data/Description rated diameter

UTM WGS84 Zone: 14 [m] [kW] [m] [m] [RPM]
S102 281,637 5,202,998 694.9 S102 No Generic Turbine FRKN-120-90-3,000 3,000 120.0 90.0 16.0
S104 282,068 5,203,967 713.2 S104 No Generic Turbine FRKN-120-90-3,000 3,000 120.0 90.0 16.0
S105 282,721 5,204,284 719.2 S105 No Generic Turbine FRKN-120-90-3,000 3,000 120.0 90.0 16.0
S106 283,362 5,203,879 701.0 S106 No Generic Turbine FRKN-120-90-3,000 3,000 120.0 90.0 16.0
S111 286,402 5,202,780 719.3 S111 No Generic Turbine FRKN-120-90-3,000 3,000 120.0 90.0 16.0
S112 286,814 5,202,945 713.2 S112 No Generic Turbine FRKN-120-90-3,000 3,000 120.0 90.0 16.0
S113 286,811 5,203,675 737.6 S113 No Generic Turbine FRKN-120-90-3,000 3,000 120.0 90.0 16.0
S114 286,947 5,204,103 733.1 S114 No Generic Turbine FRKN-120-90-3,000 3,000 120.0 90.0 16.0
S115 287,146 5,204,457 725.4 S115 No Generic Turbine FRKN-120-90-3,000 3,000 120.0 90.0 16.0
S116 286,589 5,205,169 729.0 S116 No Generic Turbine FRKN-120-90-3,000 3,000 120.0 90.0 16.0
S117 286,038 5,205,181 733.1 S117 No Generic Turbine FRKN-120-90-3,000 3,000 120.0 90.0 16.0
S118 284,980 5,205,116 699.2 S118 No Generic Turbine FRKN-120-90-3,000 3,000 120.0 90.0 16.0
S120 283,754 5,204,847 701.0 S120 No Generic Turbine FRKN-120-90-3,000 3,000 120.0 90.0 16.0
S121 282,809 5,204,899 713.2 S121 No Generic Turbine FRKN-120-90-3,000 3,000 120.0 90.0 16.0
S122 281,747 5,204,801 719.3 S122 No Generic Turbine FRKN-120-90-3,000 3,000 120.0 90.0 16.0
S123 280,800 5,204,647 694.9 S123 No Generic Turbine FRKN-120-90-3,000 3,000 120.0 90.0 16.0
S124 280,522 5,204,370 688.8 S124 No Generic Turbine FRKN-120-90-3,000 3,000 120.0 90.0 16.0
S125 283,443 5,205,591 713.2 S125 No Generic Turbine FRKN-120-90-3,000 3,000 120.0 90.0 16.0
S126 283,028 5,206,315 725.4 S126 No Generic Turbine FRKN-120-90-3,000 3,000 120.0 90.0 16.0
S127 283,490 5,206,600 719.3 S127 No Generic Turbine FRKN-120-90-3,000 3,000 120.0 90.0 16.0
S128 284,109 5,207,234 719.3 S128 No Generic Turbine FRKN-120-90-3,000 3,000 120.0 90.0 16.0
S129 284,402 5,207,499 719.3 S129 No Generic Turbine FRKN-120-90-3,000 3,000 120.0 90.0 16.0
S130 284,800 5,207,609 720.0 S130 No Generic Turbine FRKN-120-90-3,000 3,000 120.0 90.0 16.0
S131 285,159 5,207,998 725.4 S131 No Generic Turbine FRKN-120-90-3,000 3,000 120.0 90.0 16.0

To be continued on next page...
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Project:

ALLETE Wind

ALLETE Wind
Dwight Anderson
30 West Superior Street
Duluth, Minnesota 55802

Description:

EAPC does not warrant, guarantee, or make any such representations regarding
the contents of this report. EAPC cannot be held liable for erroneous results
caused by errors or omissions in the delivered data, or inaccuracy, limitations, or
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Calculated:
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SHADOW - Main Result
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout 

...continued from previous page
UTM WGS84 Zone: 14 WTG type

East North Z Row Valid Manufact. Type-generator Power, Rotor Hub height RPM
data/Description rated diameter

UTM WGS84 Zone: 14 [m] [kW] [m] [m] [RPM]
S132 285,301 5,208,390 711.3 S132 No Generic Turbine FRKN-120-90-3,000 3,000 120.0 90.0 16.0
S134 284,769 5,208,941 713.2 S134 No Generic Turbine FRKN-120-90-3,000 3,000 120.0 90.0 16.0
S135 285,217 5,209,335 713.2 S135 No Generic Turbine FRKN-120-90-3,000 3,000 120.0 90.0 16.0
S136 285,268 5,209,882 707.1 S136 No Generic Turbine FRKN-120-90-3,000 3,000 120.0 90.0 16.0
S137 286,430 5,206,749 719.3 S137 No Generic Turbine FRKN-120-90-3,000 3,000 120.0 90.0 16.0
S138 286,133 5,206,463 723.8 S138 No Generic Turbine FRKN-120-90-3,000 3,000 120.0 90.0 16.0
S139 286,316 5,205,788 743.7 S139 No Generic Turbine FRKN-120-90-3,000 3,000 120.0 90.0 16.0
S140 287,083 5,205,531 733.8 S140 No Generic Turbine FRKN-120-90-3,000 3,000 120.0 90.0 16.0
S141 286,924 5,206,141 737.6 S141 No Generic Turbine FRKN-120-90-3,000 3,000 120.0 90.0 16.0
S142 288,058 5,206,192 719.8 S142 No Generic Turbine FRKN-120-90-3,000 3,000 120.0 90.0 16.0
S143 288,803 5,206,462 719.3 S143 No Generic Turbine FRKN-120-90-3,000 3,000 120.0 90.0 16.0
S144 288,839 5,205,912 725.4 S144 No Generic Turbine FRKN-120-90-3,000 3,000 120.0 90.0 16.0
S145 287,997 5,205,688 737.6 S145 No Generic Turbine FRKN-120-90-3,000 3,000 120.0 90.0 16.0
S146 288,351 5,205,074 743.7 S146 No Generic Turbine FRKN-120-90-3,000 3,000 120.0 90.0 16.0
S147 288,533 5,205,542 731.5 S147 No Generic Turbine FRKN-120-90-3,000 3,000 120.0 90.0 16.0
S148 288,332 5,204,562 737.6 S148 No Generic Turbine FRKN-120-90-3,000 3,000 120.0 90.0 16.0
U152 282,195 5,204,910 710.7 U152 No Generic Turbine FRKN-120-90-3,000 3,000 120.0 90.0 16.0
U158 284,118 5,206,761 725.4 U158 No Generic Turbine FRKN-120-90-3,000 3,000 120.0 90.0 16.0
U159 284,284 5,206,133 725.4 U159 No Generic Turbine FRKN-120-90-3,000 3,000 120.0 90.0 16.0
U160 284,932 5,205,757 719.3 U160 No Generic Turbine FRKN-120-90-3,000 3,000 120.0 90.0 16.0
U161 285,023 5,206,649 737.6 U161 No Generic Turbine FRKN-120-90-3,000 3,000 120.0 90.0 16.0
U162 283,335 5,203,373 701.0 U162 No Generic Turbine FRKN-120-90-3,000 3,000 120.0 90.0 16.0
U163 281,877 5,203,371 704.5 U163 No Generic Turbine FRKN-120-90-3,000 3,000 120.0 90.0 16.0
U164 281,219 5,202,407 688.7 U164 No Generic Turbine FRKN-120-90-3,000 3,000 120.0 90.0 16.0
U166 283,039 5,202,343 701.0 U166 No Generic Turbine FRKN-120-90-3,000 3,000 120.0 90.0 16.0
U167 282,326 5,202,530 688.8 U167 No Generic Turbine FRKN-120-90-3,000 3,000 120.0 90.0 16.0

Shadow receptor-Input
UTM WGS84 Zone: 14

No. Name East North Z Width Height Height Degrees from Slope of Direction mode
a.g.l. south cw window

[m] [m] [m] [m] [°] [°]
SR001 SR001 280,259 5,202,727 655.9 1.0 1.0 1.0 -180.0 90.0 "Green house mode"
SR002 SR002 280,306 5,208,683 646.9 1.0 1.0 1.0 -180.0 90.0 "Green house mode"
SR003 SR003 280,380 5,203,755 665.4 1.0 1.0 1.0 -180.0 90.0 "Green house mode"
SR004 SR004 280,408 5,203,197 655.7 1.0 1.0 1.0 -180.0 90.0 "Green house mode"
SR005 SR005 280,441 5,208,837 650.8 1.0 1.0 1.0 -180.0 90.0 "Green house mode"
SR006 SR006 280,532 5,200,318 643.3 1.0 1.0 1.0 -180.0 90.0 "Green house mode"
SR007 SR007 280,544 5,206,367 648.6 1.0 1.0 1.0 -180.0 90.0 "Green house mode"
SR008 SR008 280,593 5,202,779 652.3 1.0 1.0 1.0 -180.0 90.0 "Green house mode"
SR009 SR009 280,616 5,202,702 652.2 1.0 1.0 1.0 -180.0 90.0 "Green house mode"
SR010 SR010 281,412 5,206,118 668.8 1.0 1.0 1.0 -180.0 90.0 "Green house mode"
SR011 SR011 282,058 5,200,444 646.0 1.0 1.0 1.0 -180.0 90.0 "Green house mode"
SR012 SR012 283,260 5,200,102 651.8 1.0 1.0 1.0 -180.0 90.0 "Green house mode"
SR013 SR013 283,607 5,210,191 685.8 1.0 1.0 1.0 -180.0 90.0 "Green house mode"
SR014 SR014 284,213 5,205,317 697.5 1.0 1.0 1.0 -180.0 90.0 "Green house mode"
SR015 SR015 284,464 5,208,355 695.5 1.0 1.0 1.0 -180.0 90.0 "Green house mode"
SR016 SR016 285,098 5,203,523 672.3 1.0 1.0 1.0 -180.0 90.0 "Green house mode"
SR017 SR017 285,461 5,205,987 719.3 1.0 1.0 1.0 -180.0 90.0 "Green house mode"
SR018 SR018 285,498 5,212,429 655.3 1.0 1.0 1.0 -180.0 90.0 "Green house mode"
SR019 SR019 285,720 5,211,547 660.1 1.0 1.0 1.0 -180.0 90.0 "Green house mode"
SR020 SR020 285,779 5,200,835 678.7 1.0 1.0 1.0 -180.0 90.0 "Green house mode"
SR021 SR021 288,176 5,209,442 676.6 1.0 1.0 1.0 -180.0 90.0 "Green house mode"

To be continued on next page...
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SHADOW - Main Result
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout 

...continued from previous page
UTM WGS84 Zone: 14

No. Name East North Z Width Height Height Degrees from Slope of Direction mode
a.g.l. south cw window

[m] [m] [m] [m] [°] [°]
SR022 SR022 288,923 5,205,145 717.2 1.0 1.0 1.0 -180.0 90.0 "Green house mode"
SR023 SR023 288,929 5,201,018 693.1 1.0 1.0 1.0 -180.0 90.0 "Green house mode"
SR024 SR024 289,799 5,201,470 683.5 1.0 1.0 1.0 -180.0 90.0 "Green house mode"
SR025 SR025 291,595 5,206,797 715.0 1.0 1.0 1.0 -180.0 90.0 "Green house mode"
SR026 SR026 291,781 5,206,427 713.3 1.0 1.0 1.0 -180.0 90.0 "Green house mode"
SR027 SR027 284,451 5,210,149 679.7 1.0 1.0 1.0 -180.0 90.0 "Green house mode"

Calculation Results
Shadow receptor

Shadow, expected values
No. Name Shadow hours

per year
[h/year]

SR001 SR001 8:29  
SR002 SR002 0:00  
SR003 SR003 2:29  
SR004 SR004 15:51  
SR005 SR005 0:00  
SR006 SR006 0:00  
SR007 SR007 0:00  
SR008 SR008 25:15  
SR009 SR009 24:31  
SR010 SR010 0:00  
SR011 SR011 0:00  
SR012 SR012 0:00  
SR013 SR013 0:00  
SR014 SR014 36:18  
SR015 SR015 17:27  
SR016 SR016 0:00  
SR017 SR017 28:28  
SR018 SR018 0:00  
SR019 SR019 0:00  
SR020 SR020 0:00  
SR021 SR021 0:00  
SR022 SR022 36:23  
SR023 SR023 0:00  
SR024 SR024 0:00  
SR025 SR025 0:00  
SR026 SR026 0:00  
SR027 SR027 15:02  

Total amount of flickering on the shadow receptors caused by each WTG
No. Name Worst case Expected

[h/year] [h/year]
S102 S102 46:22 19:30
S104 S104 0:00 0:00
S105 S105 0:00 0:00
S106 S106 0:00 0:00
S111 S111 0:00 0:00
S112 S112 0:00 0:00
S113 S113 0:00 0:00
S114 S114 0:00 0:00

To be continued on next page...
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SHADOW - Main Result
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout 

...continued from previous page
No. Name Worst case Expected

[h/year] [h/year]
S115 S115 0:00 0:00
S116 S116 8:26 3:03
S117 S117 0:00 0:00
S118 S118 19:18 8:26
S120 S120 48:14 11:40
S121 S121 4:53 1:33
S122 S122 0:00 0:00
S123 S123 0:00 0:00
S124 S124 0:00 0:00
S125 S125 30:14 15:40
S126 S126 0:00 0:00
S127 S127 0:00 0:00
S128 S128 0:00 0:00
S129 S129 0:00 0:00
S130 S130 0:00 0:00
S131 S131 22:45 8:50
S132 S132 19:35 8:30
S134 S134 0:00 0:00
S135 S135 22:13 7:37
S136 S136 17:20 7:23
S137 S137 0:00 0:00
S138 S138 0:00 0:00
S139 S139 16:18 7:15
S140 S140 0:00 0:00
S141 S141 5:08 2:14
S142 S142 0:00 0:00
S143 S143 0:00 0:00
S144 S144 0:00 0:00
S145 S145 24:47 13:21
S146 S146 37:07 15:33
S147 S147 0:00 0:00
S148 S148 34:34 8:21
U152 U152 0:00 0:00
U158 U158 0:00 0:00
U159 U159 7:48 3:27
U160 U160 41:45 12:36
U161 U161 0:00 0:00
U162 U162 0:00 0:00
U163 U163 33:05 13:39
U164 U164 82:59 31:41
U166 U166 0:00 0:00
U167 U167 0:00 0:00
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SHADOW - Calendar
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout Shadow receptor: SR001 - SR001

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

|January |February |March |April |May |June
| | | | | |

  1 | 08:34 | 08:14 | 07:29 07:55 (U164) | 07:29 | 06:34 07:15 (S102) | 05:58
| 17:09 | 17:50 | 18:31    24    08:19 (U164) | 20:15 | 20:56     8    07:23 (S102) | 21:34

  2 | 08:34 | 08:12 | 07:27 07:54 (U164) | 07:27 | 06:32 | 05:57
| 17:10 | 17:52 | 18:33    25    08:19 (U164) | 20:17 | 20:58 | 21:35

  3 | 08:34 | 08:11 | 07:25 07:53 (U164) | 07:25 | 06:31 | 05:56
| 17:11 | 17:53 | 18:34    26    08:19 (U164) | 20:18 | 20:59 | 21:35

  4 | 08:34 | 08:10 | 07:24 07:52 (U164) | 07:23 | 06:29 | 05:56
| 17:12 | 17:55 | 18:36    27    08:19 (U164) | 20:19 | 21:00 | 21:36

  5 | 08:34 | 08:09 | 07:22 07:52 (U164) | 07:21 | 06:28 | 05:55
| 17:13 | 17:56 | 18:37    27    08:19 (U164) | 20:21 | 21:02 | 21:37

  6 | 08:33 | 08:07 | 07:20 07:52 (U164) | 07:19 | 06:26 | 05:55
| 17:14 | 17:58 | 18:39    27    08:19 (U164) | 20:22 | 21:03 | 21:38

  7 | 08:33 | 08:06 | 07:18 07:52 (U164) | 07:17 | 06:25 | 05:54
| 17:16 | 17:59 | 18:40    26    08:18 (U164) | 20:23 | 21:04 | 21:39

  8 | 08:33 | 08:04 | 08:16 08:52 (U164) | 07:15 | 06:23 | 05:54
| 17:17 | 18:01 | 18:41    26    09:18 (U164) | 20:25 | 21:06 | 21:40

  9 | 08:33 | 08:03 | 08:14 08:52 (U164) | 07:13 | 06:22 | 05:54
| 17:18 | 18:01 | 19:43    25    09:17 (U164) | 20:26 | 21:07 | 21:40

 10 | 08:32 | 08:01 | 08:12 08:53 (U164) | 07:11 | 06:20 | 05:53
| 17:19 | 18:02 | 19:44    23    09:16 (U164) | 20:28 | 21:08 | 21:41

 11 | 08:32 | 08:00 | 08:10 08:54 (U164) | 07:09 | 06:19 | 05:53
| 17:20 | 18:04 | 19:46    20    09:14 (U164) | 20:29 | 21:10 | 21:42

 12 | 08:31 | 07:58 | 08:08 08:56 (U164) | 07:07 | 06:18 | 05:53
| 17:22 | 18:06 | 19:47    17    09:13 (U164) | 20:30 | 21:11 | 21:42

 13 | 08:31 | 07:57 | 08:06 08:58 (U164) | 07:05 | 06:16 | 05:53
| 17:23 | 18:07 | 19:49    12    09:10 (U164) | 20:32 | 21:12 | 21:43

 14 | 08:30 | 07:55 | 08:04 | 07:04 | 06:15 | 05:53
| 17:24 | 18:09 | 19:50 | 20:33 | 21:13 | 21:43

 15 | 08:30 | 07:54 | 08:02 | 07:02 | 06:14 | 05:53
| 17:25 | 18:10 | 19:51 | 20:34 | 21:15 | 21:44

 16 | 08:29 | 07:52 | 08:00 | 07:00 | 06:13 | 05:53
| 17:27 | 18:12 | 19:53 | 20:36 | 21:16 | 21:44

 17 | 08:28 | 07:50 | 07:58 | 06:58 07:19 (S102) | 06:11 | 05:53
| 17:28 | 18:13 | 19:54 | 20:37     6    07:25 (S102) | 21:17 | 21:45

 18 | 08:28 | 07:49 | 07:56 | 06:56 07:17 (S102) | 06:10 | 05:53
| 17:30 | 18:15 | 19:56 | 20:39    10    07:27 (S102) | 21:18 | 21:45

 19 | 08:27 | 07:47 | 07:54 | 06:54 07:16 (S102) | 06:09 | 05:53
| 17:31 | 18:16 | 19:57 | 20:40    13    07:29 (S102) | 21:20 | 21:46

 20 | 08:26 | 07:45 | 07:52 | 06:53 07:14 (S102) | 06:08 | 05:53
| 17:32 | 18:18 | 19:58 | 20:41    16    07:30 (S102) | 21:21 | 21:46

 21 | 08:25 | 07:44 | 07:50 | 06:51 07:12 (S102) | 06:07 | 05:53
| 17:34 | 18:19 | 20:00 | 20:43    18    07:30 (S102) | 21:22 | 21:46

 22 | 08:24 | 07:42 | 07:48 | 06:49 07:11 (S102) | 06:06 | 05:53
| 17:35 | 18:21 | 20:01 | 20:44    19    07:30 (S102) | 21:23 | 21:46

 23 | 08:24 | 07:40 | 07:47 | 06:47 07:11 (S102) | 06:05 | 05:53
| 17:37 | 18:22 | 20:03 | 20:45    20    07:31 (S102) | 21:24 | 21:47

 24 | 08:23 | 07:38 | 07:45 | 06:45 07:10 (S102) | 06:04 | 05:54
| 17:38 | 18:24 | 20:04 | 20:47    20    07:30 (S102) | 21:25 | 21:47

 25 | 08:22 | 07:36 08:02 (U164) | 07:43 | 06:44 07:10 (S102) | 06:03 | 05:54
| 17:40 | 18:25    10    08:12 (U164) | 20:05 | 20:48    20    07:30 (S102) | 21:26 | 21:47

 26 | 08:21 | 07:35 07:59 (U164) | 07:41 | 06:42 07:11 (S102) | 06:02 | 05:54
| 17:41 | 18:27    16    08:15 (U164) | 20:07 | 20:49    19    07:30 (S102) | 21:28 | 21:47

 27 | 08:20 | 07:33 07:58 (U164) | 07:39 | 06:40 07:11 (S102) | 06:01 | 05:55
| 17:43 | 18:28    19    08:17 (U164) | 20:08 | 20:51    18    07:29 (S102) | 21:29 | 21:47

 28 | 08:18 | 07:31 07:56 (U164) | 07:37 | 06:39 07:12 (S102) | 06:00 | 05:55
| 17:44 | 18:30    22    08:18 (U164) | 20:10 | 20:52    17    07:29 (S102) | 21:30 | 21:47

 29 | 08:17 | | 07:35 | 06:37 07:12 (S102) | 06:00 | 05:56
| 17:46 | | 20:11 | 20:54    15    07:27 (S102) | 21:31 | 21:47

 30 | 08:16 | | 07:33 | 06:35 07:13 (S102) | 05:59 | 05:56
| 17:47 | | 20:12 | 20:55    12    07:25 (S102) | 21:32 | 21:47

 31 | 08:15 | | 07:31 | | 05:58 | 
| 17:49 | | 20:14 | | 21:33 | 

Potential sun hours |   279 |   288 |   368 |   407 |   466 |   474
Total, worst case | |    67 |   305 |   223 |     8 |

Sun reduction | |  0.50 |  0.63 |  0.59 |  0.68 |
Oper. time red. | |  0.99 |  0.99 |  0.99 |  0.99 |

Wind dir. red. | |  0.75 |  0.75 |  0.63 |  0.63 |
Total reduction | |  0.37 |  0.46 |  0.37 |  0.42 |

Total, real | |    25 |   142 |    82 |     3 |
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SHADOW - Calendar
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout Shadow receptor: SR001 - SR001

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

|July |August |September |October |November|December
| | | | | |

  1 | 05:57 | 06:27 | 07:07 | 07:46 08:35 (U164) | 07:30 | 08:12
| 21:47 | 21:23 | 20:31 | 19:31    16    08:51 (U164) | 17:33 | 17:01

  2 | 05:57 | 06:28 | 07:08 | 07:47 08:33 (U164) | 07:31 | 08:13
| 21:47 | 21:21 | 20:29 | 19:29    19    08:52 (U164) | 17:32 | 17:01

  3 | 05:58 | 06:29 | 07:09 | 07:49 08:32 (U164) | 07:33 | 08:15
| 21:46 | 21:20 | 20:27 | 19:27    22    08:54 (U164) | 17:30 | 17:01

  4 | 05:59 | 06:30 | 07:10 | 07:50 08:30 (U164) | 07:34 | 08:16
| 21:46 | 21:19 | 20:25 | 19:25    24    08:54 (U164) | 17:29 | 17:00

  5 | 05:59 | 06:32 | 07:12 | 07:51 08:29 (U164) | 07:36 | 08:17
| 21:46 | 21:17 | 20:23 | 19:23    25    08:54 (U164) | 17:27 | 17:00

  6 | 06:00 | 06:33 | 07:13 | 07:53 08:29 (U164) | 07:37 | 08:18
| 21:45 | 21:16 | 20:21 | 19:21    26    08:55 (U164) | 17:26 | 17:00

  7 | 06:01 | 06:34 | 07:14 | 07:54 08:28 (U164) | 07:39 | 08:19
| 21:45 | 21:14 | 20:19 | 19:19    27    08:55 (U164) | 17:24 | 16:59

  8 | 06:02 | 06:35 | 07:16 | 07:55 08:28 (U164) | 07:40 | 08:20
| 21:45 | 21:13 | 20:17 | 19:17    27    08:55 (U164) | 17:23 | 16:59

  9 | 06:02 | 06:37 | 07:17 | 07:57 08:27 (U164) | 07:42 | 08:21
| 21:44 | 21:11 | 20:15 | 19:15    27    08:54 (U164) | 17:22 | 16:59

 10 | 06:03 | 06:38 | 07:18 | 07:58 08:27 (U164) | 07:43 | 08:22
| 21:44 | 21:10 | 20:13 | 19:13    27    08:54 (U164) | 17:20 | 16:59

 11 | 06:04 | 06:39 | 07:20 | 08:00 08:27 (U164) | 07:44 | 08:23
| 21:43 | 21:08 | 20:11 | 19:12    26    08:53 (U164) | 17:19 | 16:59

 12 | 06:05 | 06:41 07:23 (S102) | 07:21 | 08:01 08:27 (U164) | 07:46 | 08:24
| 21:42 | 21:06    10    07:33 (S102) | 20:09 | 19:10    25    08:52 (U164) | 17:18 | 16:59

 13 | 06:06 | 06:42 07:21 (S102) | 07:22 | 08:02 08:28 (U164) | 07:47 | 08:25
| 21:42 | 21:05    13    07:34 (S102) | 20:07 | 19:08    24    08:52 (U164) | 17:17 | 16:59

 14 | 06:07 | 06:43 07:19 (S102) | 07:23 | 08:04 08:29 (U164) | 07:49 | 08:26
| 21:41 | 21:03    16    07:35 (S102) | 20:05 | 19:06    21    08:50 (U164) | 17:16 | 16:59

 15 | 06:08 | 06:44 07:18 (S102) | 07:25 | 08:05 08:31 (U164) | 07:50 | 08:26
| 21:40 | 21:02    18    07:36 (S102) | 20:03 | 19:04    18    08:49 (U164) | 17:14 | 16:59

 16 | 06:09 | 06:46 07:18 (S102) | 07:26 | 08:07 08:32 (U164) | 07:52 | 08:27
| 21:40 | 21:00    19    07:37 (S102) | 20:01 | 19:02    14    08:46 (U164) | 17:13 | 17:00

 17 | 06:10 | 06:47 07:17 (S102) | 07:27 | 08:08 08:36 (U164) | 07:53 | 08:28
| 21:39 | 20:58    20    07:37 (S102) | 19:59 | 19:00     7    08:43 (U164) | 17:12 | 17:00

 18 | 06:11 | 06:48 07:17 (S102) | 07:29 | 08:09 | 07:55 | 08:29
| 21:38 | 20:56    20    07:37 (S102) | 19:57 | 18:57 | 17:11 | 17:00

 19 | 06:12 | 06:50 07:16 (S102) | 07:30 | 08:11 | 07:56 | 08:29
| 21:37 | 20:55    20    07:36 (S102) | 19:55 | 18:55 | 17:10 | 17:01

 20 | 06:13 | 06:51 07:17 (S102) | 07:31 | 08:12 | 07:57 | 08:30
| 21:36 | 20:53    20    07:37 (S102) | 19:53 | 18:53 | 17:09 | 17:01

 21 | 06:14 | 06:52 07:16 (S102) | 07:33 | 08:14 | 07:59 | 08:30
| 21:35 | 20:51    20    07:36 (S102) | 19:51 | 18:51 | 17:08 | 17:01

 22 | 06:15 | 06:54 07:17 (S102) | 07:34 | 08:15 | 08:00 | 08:31
| 21:34 | 20:49    18    07:35 (S102) | 19:49 | 18:49 | 17:07 | 17:02

 23 | 06:16 | 06:55 07:18 (S102) | 07:35 | 08:17 | 08:02 | 08:31
| 21:33 | 20:48    16    07:34 (S102) | 19:47 | 18:48 | 17:07 | 17:02

 24 | 06:17 | 06:56 07:20 (S102) | 07:37 | 08:18 | 08:03 | 08:32
| 21:32 | 20:46    13    07:33 (S102) | 19:45 | 18:46 | 17:06 | 17:03

 25 | 06:18 | 06:57 07:21 (S102) | 07:38 | 08:19 | 08:04 | 08:32
| 21:31 | 20:44    10    07:31 (S102) | 19:43 | 18:44 | 17:05 | 17:04

 26 | 06:20 | 06:59 07:22 (S102) | 07:39 | 08:21 | 08:06 | 08:33
| 21:30 | 20:42     5    07:27 (S102) | 19:41 | 18:43 | 17:04 | 17:04

 27 | 06:21 | 07:00 | 07:41 | 08:22 | 08:07 | 08:33
| 21:29 | 20:40 | 19:39 | 18:41 | 17:04 | 17:05

 28 | 06:22 | 07:01 | 07:42 | 08:24 | 08:08 | 08:33
| 21:28 | 20:38 | 19:37 | 18:39 | 17:03 | 17:06

 29 | 06:23 | 07:03 | 07:43 | 08:25 | 08:10 | 08:33
| 21:26 | 20:37 | 19:35 | 18:38 | 17:03 | 17:07

 30 | 06:24 | 07:04 | 07:45 08:39 (U164) | 08:27 | 08:11 | 08:34
| 21:25 | 20:35 | 19:33    10    08:49 (U164) | 18:36 | 17:02 | 17:07

 31 | 06:25 | 07:05 | | 08:28 | | 08:34
| 21:24 | 20:33 | | 18:35 | | 17:08

Potential sun hours |   480 |   441 |   378 |   339 |   282 |   267
Total, worst case | |   238 |    10 |   375 | |

Sun reduction | |  0.73 |  0.69 |  0.52 | |
Oper. time red. | |  0.99 |  0.99 |  0.99 | |

Wind dir. red. | |  0.63 |  0.75 |  0.75 | |
Total reduction | |  0.45 |  0.51 |  0.39 | |

Total, real | |   108 |     5 |   145 | |
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SHADOW - Calendar
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout Shadow receptor: SR002 - SR002

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:34 | 08:14 | 07:29 | 07:29 | 06:34 | 05:57 | 05:57 | 06:27 | 07:07 | 07:46 | 07:30 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:34 | 21:47 | 21:23 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:13 | 07:27 | 07:27 | 06:32 | 05:57 | 05:57 | 06:28 | 07:08 | 07:47 | 07:31 | 08:14
| 17:10 | 17:52 | 18:33 | 20:17 | 20:58 | 21:35 | 21:47 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:34 | 08:11 | 07:26 | 07:25 | 06:30 | 05:56 | 05:58 | 06:29 | 07:09 | 07:49 | 07:33 | 08:15
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:36 | 21:47 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:34 | 08:10 | 07:24 | 07:23 | 06:29 | 05:56 | 05:58 | 06:30 | 07:10 | 07:50 | 07:34 | 08:16
| 17:12 | 17:55 | 18:36 | 20:19 | 21:00 | 21:37 | 21:46 | 21:19 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:34 | 08:09 | 07:22 | 07:21 | 06:27 | 05:55 | 05:59 | 06:32 | 07:12 | 07:51 | 07:36 | 08:17
| 17:13 | 17:56 | 18:37 | 20:21 | 21:02 | 21:37 | 21:46 | 21:17 | 20:23 | 19:23 | 17:27 | 17:00

  6 | 08:34 | 08:07 | 07:20 | 07:19 | 06:26 | 05:55 | 06:00 | 06:33 | 07:13 | 07:53 | 07:37 | 08:18
| 17:14 | 17:58 | 18:39 | 20:22 | 21:03 | 21:38 | 21:46 | 21:16 | 20:21 | 19:21 | 17:26 | 17:00

  7 | 08:33 | 08:06 | 07:18 | 07:17 | 06:24 | 05:54 | 06:01 | 06:34 | 07:14 | 07:54 | 07:39 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 | 06:23 | 05:54 | 06:01 | 06:35 | 07:16 | 07:55 | 07:40 | 08:20
| 17:17 | 18:01 | 18:41 | 20:25 | 21:06 | 21:40 | 21:45 | 21:13 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:33 | 08:03 | 08:14 | 07:13 | 06:22 | 05:54 | 06:02 | 06:37 | 07:17 | 07:57 | 07:42 | 08:21
| 17:18 | 18:01 | 19:43 | 20:26 | 21:07 | 21:41 | 21:44 | 21:11 | 20:15 | 19:15 | 17:22 | 16:59

 10 | 08:32 | 08:02 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:28 | 21:08 | 21:41 | 21:44 | 21:10 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 | 08:10 | 07:09 | 06:19 | 05:53 | 06:04 | 06:39 | 07:20 | 08:00 | 07:45 | 08:23
| 17:20 | 18:04 | 19:46 | 20:29 | 21:10 | 21:42 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:32 | 07:58 | 08:08 | 07:07 | 06:17 | 05:53 | 06:05 | 06:40 | 07:21 | 08:01 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 | 21:43 | 21:07 | 20:09 | 19:10 | 17:18 | 16:59

 13 | 08:31 | 07:57 | 08:06 | 07:05 | 06:16 | 05:53 | 06:06 | 06:42 | 07:22 | 08:02 | 07:48 | 08:25
| 17:23 | 18:07 | 19:49 | 20:32 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:08 | 17:17 | 16:59

 14 | 08:31 | 07:55 | 08:04 | 07:03 | 06:15 | 05:52 | 06:07 | 06:43 | 07:23 | 08:04 | 07:49 | 08:26
| 17:24 | 18:09 | 19:50 | 20:33 | 21:14 | 21:44 | 21:41 | 21:03 | 20:05 | 19:06 | 17:15 | 16:59

 15 | 08:30 | 07:54 | 08:02 | 07:02 | 06:14 | 05:52 | 06:08 | 06:44 | 07:25 | 08:05 | 07:51 | 08:27
| 17:25 | 18:10 | 19:51 | 20:34 | 21:15 | 21:44 | 21:41 | 21:02 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 07:00 | 06:12 | 05:52 | 06:09 | 06:46 | 07:26 | 08:07 | 07:52 | 08:27
| 17:27 | 18:12 | 19:53 | 20:36 | 21:16 | 21:45 | 21:40 | 21:00 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:29 | 07:50 | 07:58 | 06:58 | 06:11 | 05:52 | 06:10 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 17:00

 18 | 08:28 | 07:49 | 07:56 | 06:56 | 06:10 | 05:52 | 06:11 | 06:48 | 07:29 | 08:09 | 07:55 | 08:29
| 17:29 | 18:15 | 19:56 | 20:39 | 21:19 | 21:45 | 21:38 | 20:57 | 19:57 | 18:57 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 | 06:09 | 05:52 | 06:12 | 06:50 | 07:30 | 08:11 | 07:56 | 08:29
| 17:31 | 18:16 | 19:57 | 20:40 | 21:20 | 21:46 | 21:37 | 20:55 | 19:55 | 18:55 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:08 | 05:53 | 06:13 | 06:51 | 07:31 | 08:12 | 07:58 | 08:30
| 17:32 | 18:18 | 19:59 | 20:41 | 21:21 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:01

 21 | 08:26 | 07:44 | 07:50 | 06:51 | 06:07 | 05:53 | 06:14 | 06:52 | 07:33 | 08:14 | 07:59 | 08:31
| 17:34 | 18:19 | 20:00 | 20:43 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:25 | 07:42 | 07:48 | 06:49 | 06:06 | 05:53 | 06:15 | 06:53 | 07:34 | 08:15 | 08:00 | 08:31
| 17:35 | 18:21 | 20:01 | 20:44 | 21:23 | 21:47 | 21:34 | 20:50 | 19:49 | 18:49 | 17:07 | 17:02

 23 | 08:24 | 07:40 | 07:47 | 06:47 | 06:05 | 05:53 | 06:16 | 06:55 | 07:35 | 08:17 | 08:02 | 08:32
| 17:37 | 18:22 | 20:03 | 20:45 | 21:24 | 21:47 | 21:33 | 20:48 | 19:47 | 18:48 | 17:06 | 17:02

 24 | 08:23 | 07:38 | 07:45 | 06:45 | 06:04 | 05:54 | 06:17 | 06:56 | 07:37 | 08:18 | 08:03 | 08:32
| 17:38 | 18:24 | 20:04 | 20:47 | 21:26 | 21:47 | 21:32 | 20:46 | 19:45 | 18:46 | 17:06 | 17:03

 25 | 08:22 | 07:37 | 07:43 | 06:44 | 06:03 | 05:54 | 06:18 | 06:57 | 07:38 | 08:20 | 08:05 | 08:33
| 17:39 | 18:25 | 20:05 | 20:48 | 21:27 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:21 | 07:35 | 07:41 | 06:42 | 06:02 | 05:54 | 06:19 | 06:59 | 07:39 | 08:21 | 08:06 | 08:33
| 17:41 | 18:27 | 20:07 | 20:50 | 21:28 | 21:47 | 21:30 | 20:42 | 19:41 | 18:43 | 17:04 | 17:04

 27 | 08:20 | 07:33 | 07:39 | 06:40 | 06:01 | 05:55 | 06:21 | 07:00 | 07:41 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:51 | 21:29 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:04 | 17:05

 28 | 08:19 | 07:31 | 07:37 | 06:39 | 06:00 | 05:55 | 06:22 | 07:01 | 07:42 | 08:24 | 08:09 | 08:33
| 17:44 | 18:30 | 20:10 | 20:52 | 21:30 | 21:47 | 21:28 | 20:39 | 19:37 | 18:39 | 17:03 | 17:06

 29 | 08:17 | | 07:35 | 06:37 | 05:59 | 05:56 | 06:23 | 07:03 | 07:43 | 08:25 | 08:10 | 08:34
| 17:45 | | 20:11 | 20:54 | 21:31 | 21:47 | 21:27 | 20:37 | 19:35 | 18:38 | 17:02 | 17:06

 30 | 08:16 | | 07:33 | 06:35 | 05:59 | 05:56 | 06:24 | 07:04 | 07:45 | 08:27 | 08:11 | 08:34
| 17:47 | | 20:12 | 20:55 | 21:32 | 21:47 | 21:25 | 20:35 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:15 | | 07:31 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:34
| 17:48 | | 20:14 | | 21:33 | | 21:24 | 20:33 | | 18:35 | | 17:08

Potential sun hours |   279 |   287 |   368 |   407 |   466 |   475 |   480 |   441 |   378 |   338 |   282 |   266
Total, worst case | | | | | | | | | | | |

Sun reduction | | | | | | | | | | | |
Oper. time red. | | | | | | | | | | | |

Wind dir. red. | | | | | | | | | | | |
Total reduction | | | | | | | | | | | |

Total, real | | | | | | | | | | | |
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SHADOW - Calendar
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout Shadow receptor: SR003 - SR003

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

|January |February |March |April |May |June |July |August |September|October |November |December
| | | | | | | | | | | |

  1 | 08:34 | 08:14 08:37 (S102) | 07:29 | 07:29 | 06:34 | 05:57 | 05:57 | 06:27 | 07:07 | 07:46 | 07:30 08:03 (S102) | 08:12
| 17:09 | 17:50    11    08:48 (S102) | 18:31 | 20:15 | 20:56 | 21:34 | 21:47 | 21:23 | 20:31 | 19:31 | 17:33    16    08:19 (S102) | 17:01

  2 | 08:34 | 08:13 08:36 (S102) | 07:27 | 07:27 | 06:32 | 05:57 | 05:57 | 06:28 | 07:08 | 07:47 | 07:31 08:02 (S102) | 08:13
| 17:10 | 17:52    14    08:50 (S102) | 18:33 | 20:17 | 20:58 | 21:35 | 21:47 | 21:21 | 20:29 | 19:29 | 17:32    17    08:19 (S102) | 17:01

  3 | 08:34 | 08:11 08:34 (S102) | 07:25 | 07:25 | 06:31 | 05:56 | 05:58 | 06:29 | 07:09 | 07:49 | 07:33 08:02 (S102) | 08:15
| 17:11 | 17:53    16    08:50 (S102) | 18:34 | 20:18 | 20:59 | 21:36 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30    18    08:20 (S102) | 17:01

  4 | 08:34 | 08:10 08:33 (S102) | 07:24 | 07:23 | 06:29 | 05:56 | 05:59 | 06:30 | 07:10 | 07:50 | 07:34 08:01 (S102) | 08:16
| 17:12 | 17:55    17    08:50 (S102) | 18:36 | 20:19 | 21:00 | 21:36 | 21:46 | 21:19 | 20:25 | 19:25 | 17:29    19    08:20 (S102) | 17:00

  5 | 08:34 | 08:09 08:31 (S102) | 07:22 | 07:21 | 06:28 | 05:55 | 05:59 | 06:32 | 07:12 | 07:51 | 07:36 08:01 (S102) | 08:17
| 17:13 | 17:56    19    08:50 (S102) | 18:37 | 20:21 | 21:02 | 21:37 | 21:46 | 21:17 | 20:23 | 19:23 | 17:27    20    08:21 (S102) | 17:00

  6 | 08:33 | 08:07 08:31 (S102) | 07:20 | 07:19 | 06:26 | 05:55 | 06:00 | 06:33 | 07:13 | 07:53 | 07:37 08:02 (S102) | 08:18
| 17:14 | 17:58    20    08:51 (S102) | 18:39 | 20:22 | 21:03 | 21:38 | 21:45 | 21:16 | 20:21 | 19:21 | 17:26    19    08:21 (S102) | 17:00

  7 | 08:33 | 08:06 08:32 (S102) | 07:18 | 07:17 | 06:25 | 05:54 | 06:01 | 06:34 | 07:14 | 07:54 | 07:39 08:03 (S102) | 08:19
| 17:16 | 17:59    19    08:51 (S102) | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24    17    08:20 (S102) | 16:59

  8 | 08:33 | 08:04 08:32 (S102) | 08:16 | 07:15 | 06:23 | 05:54 | 06:02 | 06:35 | 07:16 | 07:55 | 07:40 08:05 (S102) | 08:20
| 17:17 | 18:01    18    08:50 (S102) | 18:41 | 20:25 | 21:06 | 21:40 | 21:45 | 21:13 | 20:17 | 19:17 | 17:23    15    08:20 (S102) | 16:59

  9 | 08:33 | 08:03 08:32 (S102) | 08:14 | 07:13 | 06:22 | 05:54 | 06:02 | 06:37 | 07:17 | 07:57 | 07:42 08:06 (S102) | 08:21
| 17:18 | 18:01    18    08:50 (S102) | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:22    13    08:19 (S102) | 16:59

 10 | 08:32 | 08:01 08:33 (S102) | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 08:08 (S102) | 08:22
| 17:19 | 18:02    16    08:49 (S102) | 19:44 | 20:28 | 21:08 | 21:41 | 21:44 | 21:10 | 20:13 | 19:13 | 17:20    11    08:19 (S102) | 16:59

 11 | 08:32 | 08:00 08:34 (S102) | 08:10 | 07:09 | 06:19 | 05:53 | 06:04 | 06:39 | 07:20 | 08:00 | 07:45 08:10 (S102) | 08:23
| 17:20 | 18:04    14    08:48 (S102) | 19:46 | 20:29 | 21:10 | 21:42 | 21:43 | 21:08 | 20:11 | 19:12 | 17:19     9    08:19 (S102) | 16:59

 12 | 08:31 | 07:58 08:36 (S102) | 08:08 | 07:07 | 06:18 | 05:53 | 06:05 | 06:41 | 07:21 | 08:01 | 07:46 08:11 (S102) | 08:24
| 17:22 | 18:06    11    08:47 (S102) | 19:47 | 20:30 | 21:11 | 21:42 | 21:42 | 21:07 | 20:09 | 19:10 | 17:18     6    08:17 (S102) | 16:59

 13 | 08:31 | 07:57 08:40 (S102) | 08:06 | 07:05 | 06:16 | 05:53 | 06:06 | 06:42 | 07:22 | 08:02 | 07:47 08:13 (S102) | 08:25
| 17:23 | 18:07     2    08:42 (S102) | 19:49 | 20:32 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:08 | 17:17     2    08:15 (S102) | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:04 | 06:15 | 05:53 | 06:07 | 06:43 | 07:23 | 08:04 | 07:49 | 08:26
| 17:24 | 18:09 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:06 | 17:15 | 16:59

 15 | 08:30 | 07:54 | 08:02 | 07:02 | 06:14 | 05:53 | 06:08 | 06:44 | 07:25 | 08:05 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:15 | 21:44 | 21:40 | 21:02 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 07:00 | 06:12 | 05:53 | 06:09 | 06:46 | 07:26 | 08:07 | 07:52 | 08:27
| 17:27 | 18:12 | 19:53 | 20:36 | 21:16 | 21:44 | 21:40 | 21:00 | 20:01 | 19:02 | 17:13 | 17:00

 17 | 08:28 | 07:50 | 07:58 | 06:58 | 06:11 | 05:53 | 06:10 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 17:00

 18 | 08:28 | 07:49 | 07:56 | 06:56 | 06:10 | 05:53 | 06:11 | 06:48 | 07:29 | 08:09 | 07:55 | 08:29
| 17:30 | 18:15 | 19:56 | 20:39 | 21:18 | 21:45 | 21:38 | 20:57 | 19:57 | 18:57 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 | 06:09 | 05:53 | 06:12 | 06:50 | 07:30 | 08:11 | 07:56 | 08:29
| 17:31 | 18:16 | 19:57 | 20:40 | 21:20 | 21:46 | 21:37 | 20:55 | 19:55 | 18:55 | 17:10 | 17:01

 20 | 08:26 | 07:45 | 07:52 | 06:53 | 06:08 | 05:53 | 06:13 | 06:51 | 07:31 | 08:12 | 07:58 | 08:30
| 17:32 | 18:18 | 19:58 | 20:41 | 21:21 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:01

 21 | 08:25 | 07:44 | 07:50 | 06:51 | 06:07 | 05:53 | 06:14 | 06:52 | 07:33 | 08:14 | 07:59 | 08:30
| 17:34 | 18:19 | 20:00 | 20:43 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:25 | 07:42 | 07:48 | 06:49 | 06:06 | 05:53 | 06:15 | 06:54 | 07:34 | 08:15 | 08:00 | 08:31
| 17:35 | 18:21 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:02

 23 | 08:24 | 07:40 | 07:46 | 06:47 | 06:05 | 05:53 | 06:16 | 06:55 | 07:35 | 08:17 | 08:02 | 08:31
| 17:37 | 18:22 | 20:03 | 20:45 | 21:24 | 21:47 | 21:33 | 20:48 | 19:47 | 18:48 | 17:07 | 17:02

 24 | 08:23 | 07:38 | 07:45 | 06:45 | 06:04 | 05:54 | 06:17 | 06:56 | 07:37 | 08:18 | 08:03 | 08:32
| 17:38 | 18:24 | 20:04 | 20:47 | 21:25 | 21:47 | 21:32 | 20:46 | 19:45 | 18:46 | 17:06 | 17:03

 25 | 08:22 | 07:36 | 07:43 | 06:44 | 06:03 | 05:54 | 06:18 | 06:57 | 07:38 | 08:19 | 08:04 | 08:32
| 17:40 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:04

 26 | 08:21 | 07:35 | 07:41 | 06:42 | 06:02 | 05:54 | 06:19 | 06:59 | 07:39 | 08:21 | 08:06 | 08:33
| 17:41 | 18:27 | 20:07 | 20:49 | 21:28 | 21:47 | 21:30 | 20:42 | 19:41 | 18:43 | 17:04 | 17:04

 27 | 08:20 | 07:33 | 07:39 | 06:40 | 06:01 | 05:55 | 06:21 | 07:00 | 07:41 | 08:22 | 08:07 | 08:33
| 17:43 | 18:28 | 20:08 | 20:51 | 21:29 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:04 | 17:05

 28 | 08:18 | 07:31 | 07:37 | 06:39 | 06:00 | 05:55 | 06:22 | 07:01 | 07:42 | 08:24 | 08:08 | 08:33
| 17:44 | 18:30 | 20:10 | 20:52 | 21:30 | 21:47 | 21:28 | 20:38 | 19:37 | 18:39 | 17:03 | 17:06

 29 | 08:17 08:41 (S102) | | 07:35 | 06:37 | 06:00 | 05:56 | 06:23 | 07:03 | 07:43 | 08:25 09:08 (S102) | 08:10 | 08:33
| 17:46     2    08:43 (S102) | | 20:11 | 20:54 | 21:31 | 21:47 | 21:26 | 20:37 | 19:35 | 18:38     5    09:13 (S102) | 17:02 | 17:06

 30 | 08:16 08:40 (S102) | | 07:33 | 06:35 | 05:59 | 05:56 | 06:24 | 07:04 | 07:45 | 08:27 09:06 (S102) | 08:11 | 08:34
| 17:47     6    08:46 (S102) | | 20:12 | 20:55 | 21:32 | 21:47 | 21:25 | 20:35 | 19:33 | 18:36    11    09:17 (S102) | 17:02 | 17:07

 31 | 08:15 08:38 (S102) | | 07:31 | | 05:58 | | 06:25 | 07:05 | | 08:28 09:04 (S102) | | 08:34
| 17:49     9    08:47 (S102) | | 20:14 | | 21:33 | | 21:24 | 20:33 | | 18:35    14    09:18 (S102) | | 17:08

Potential sun hours |   279 |   287 |   368 |   407 |   466 |   474 |   480 |   441 |   378 |   338 |   282 |   266
Total, worst case |    17 |   195 | | | | | | | |    30 |   182 |

Sun reduction |  0.55 |  0.50 | | | | | | | |  0.52 |  0.43 |
Oper. time red. |  0.99 |  0.99 | | | | | | | |  0.99 |  0.99 |

Wind dir. red. |  0.76 |  0.76 | | | | | | | |  0.76 |  0.76 |
Total reduction |  0.41 |  0.37 | | | | | | | |  0.39 |  0.32 |

Total, real |     7 |    73 | | | | | | | |    12 |    58 |
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SHADOW - Calendar
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout Shadow receptor: SR004 - SR004

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

|January |February |March |April |May |June
| | | | | |

  1 | 08:34 09:06 (U164) | 08:14 | 07:29 | 07:29 | 06:34 | 05:58
| 17:09    26    09:32 (U164) | 17:50 | 18:31 | 20:15 | 20:56 | 21:34

  2 | 08:34 09:07 (U164) | 08:12 | 07:27 | 07:27 | 06:32 | 05:57
| 17:10    25    09:32 (U164) | 17:52 | 18:33 | 20:17 | 20:58 | 21:35

  3 | 08:34 09:07 (U164) | 08:11 | 07:25 | 07:25 | 06:31 | 05:56
| 17:11    26    09:33 (U164) | 17:53 | 18:34 | 20:18 | 20:59 | 21:35

  4 | 08:34 09:08 (U164) | 08:10 | 07:24 | 07:23 | 06:29 | 05:56
| 17:12    26    09:34 (U164) | 17:55 | 18:36 | 20:19 | 21:00 | 21:36

  5 | 08:34 09:07 (U164) | 08:09 | 07:22 | 07:21 | 06:28 | 05:55
| 17:13    26    09:33 (U164) | 17:56 | 18:37 | 20:21 | 21:02 | 21:37

  6 | 08:33 09:08 (U164) | 08:07 | 07:20 | 07:19 | 06:26 | 05:55
| 17:14    26    09:34 (U164) | 17:58 | 18:39 | 20:22 | 21:03 | 21:38

  7 | 08:33 09:09 (U164) | 08:06 | 07:18 | 07:17 | 06:25 | 05:54
| 17:16    26    09:35 (U164) | 17:59 | 18:40 | 20:23 | 21:04 | 21:39

  8 | 08:33 09:08 (U164) | 08:04 | 08:16 | 07:15 | 06:23 | 05:54
| 17:17    27    09:35 (U164) | 18:01 | 18:41 | 20:25 | 21:06 | 21:40

  9 | 08:33 09:09 (U164) | 08:03 | 08:14 | 07:13 | 06:22 | 05:54
| 17:18    27    09:36 (U164) | 18:01 | 19:43 | 20:26 | 21:07 | 21:40

 10 | 08:32 09:10 (U164) | 08:01 | 08:12 | 07:11 07:32 (U163) | 06:20 | 05:53
| 17:19    26    09:36 (U164) | 18:02 | 19:44 | 20:28    10    07:42 (U163) | 21:08 | 21:41

 11 | 08:32 09:10 (U164) | 08:00 | 08:10 | 07:09 07:30 (U163) | 06:19 | 05:53
| 17:20    26    09:36 (U164) | 18:04 | 19:46 | 20:29    14    07:44 (U163) | 21:10 | 21:42

 12 | 08:31 09:11 (U164) | 07:58 | 08:08 | 07:07 07:28 (U163) | 06:18 | 05:53
| 17:22    26    09:37 (U164) | 18:06 | 19:47 | 20:30    16    07:44 (U163) | 21:11 | 21:42

 13 | 08:31 09:11 (U164) | 07:57 | 08:06 08:29 (S102) | 07:05 07:28 (U163) | 06:16 | 05:53
| 17:23    26    09:37 (U164) | 18:07 | 19:49    11    08:40 (S102) | 20:32    18    07:46 (U163) | 21:12 | 21:43

 14 | 08:30 09:12 (U164) | 07:55 | 08:04 08:27 (S102) | 07:04 07:27 (U163) | 06:15 | 05:53
| 17:24    25    09:37 (U164) | 18:09 | 19:50    15    08:42 (S102) | 20:33    19    07:46 (U163) | 21:13 | 21:43

 15 | 08:30 09:13 (U164) | 07:54 | 08:02 08:25 (S102) | 07:02 07:27 (U163) | 06:14 | 05:53
| 17:25    24    09:37 (U164) | 18:10 | 19:51    18    08:43 (S102) | 20:34    18    07:45 (U163) | 21:15 | 21:44

 16 | 08:29 09:13 (U164) | 07:52 | 08:00 08:24 (S102) | 07:00 07:26 (U163) | 06:12 | 05:53
| 17:27    24    09:37 (U164) | 18:12 | 19:53    20    08:44 (S102) | 20:36    19    07:45 (U163) | 21:16 | 21:44

 17 | 08:28 09:14 (U164) | 07:50 | 07:58 08:23 (S102) | 06:58 07:26 (U163) | 06:11 | 05:53
| 17:28    23    09:37 (U164) | 18:13 | 19:54    21    08:44 (S102) | 20:37    18    07:44 (U163) | 21:17 | 21:45

 18 | 08:28 09:14 (U164) | 07:49 | 07:56 08:22 (S102) | 06:56 07:26 (U163) | 06:10 | 05:53
| 17:30    22    09:36 (U164) | 18:15 | 19:56    22    08:44 (S102) | 20:39    17    07:43 (U163) | 21:18 | 21:45

 19 | 08:27 09:15 (U164) | 07:47 | 07:54 08:22 (S102) | 06:54 07:27 (U163) | 06:09 | 05:53
| 17:31    21    09:36 (U164) | 18:16 | 19:57    22    08:44 (S102) | 20:40    16    07:43 (U163) | 21:20 | 21:46

 20 | 08:26 09:16 (U164) | 07:45 | 07:52 08:21 (S102) | 06:53 07:28 (U163) | 06:08 | 05:53
| 17:32    19    09:35 (U164) | 18:18 | 19:58    22    08:43 (S102) | 20:41    14    07:42 (U163) | 21:21 | 21:46

 21 | 08:25 09:18 (U164) | 07:44 | 07:50 08:21 (S102) | 06:51 07:29 (U163) | 06:07 | 05:53
| 17:34    18    09:36 (U164) | 18:19 | 20:00    22    08:43 (S102) | 20:43    10    07:39 (U163) | 21:22 | 21:46

 22 | 08:24 09:20 (U164) | 07:42 | 07:48 08:22 (S102) | 06:49 07:32 (U163) | 06:06 | 05:53
| 17:35    14    09:34 (U164) | 18:21 | 20:01    20    08:42 (S102) | 20:44     4    07:36 (U163) | 21:23 | 21:46

 23 | 08:24 09:22 (U164) | 07:40 | 07:46 08:22 (S102) | 06:47 | 06:05 | 05:53
| 17:37    11    09:33 (U164) | 18:22 | 20:03    19    08:41 (S102) | 20:45 | 21:24 | 21:47

 24 | 08:23 09:25 (U164) | 07:38 | 07:45 08:23 (S102) | 06:45 | 06:04 | 05:54
| 17:38     5    09:30 (U164) | 18:24 | 20:04    16    08:39 (S102) | 20:47 | 21:25 | 21:47

 25 | 08:22 | 07:36 | 07:43 08:25 (S102) | 06:44 | 06:03 | 05:54
| 17:40 | 18:25 | 20:05    12    08:37 (S102) | 20:48 | 21:26 | 21:47

 26 | 08:21 | 07:35 | 07:41 08:29 (S102) | 06:42 | 06:02 | 05:54
| 17:41 | 18:27 | 20:07     3    08:32 (S102) | 20:49 | 21:28 | 21:47

 27 | 08:20 | 07:33 | 07:39 | 06:40 | 06:01 | 05:55
| 17:43 | 18:28 | 20:08 | 20:51 | 21:29 | 21:47

 28 | 08:18 | 07:31 | 07:37 | 06:39 | 06:00 | 05:55
| 17:44 | 18:30 | 20:10 | 20:52 | 21:30 | 21:47

 29 | 08:17 | | 07:35 | 06:37 | 06:00 | 05:56
| 17:46 | | 20:11 | 20:54 | 21:31 | 21:47

 30 | 08:16 | | 07:33 | 06:35 | 05:59 | 05:56
| 17:47 | | 20:12 | 20:55 | 21:32 | 21:47

 31 | 08:15 | | 07:31 | | 05:58 | 
| 17:49 | | 20:14 | | 21:33 | 

Potential sun hours |   279 |   287 |   368 |   407 |   466 |   474
Total, worst case |   545 | |   243 |   193 | |

Sun reduction |  0.55 | |  0.63 |  0.59 | |
Oper. time red. |  0.99 | |  0.99 |  0.99 | |

Wind dir. red. |  0.75 | |  0.72 |  0.66 | |
Total reduction |  0.41 | |  0.45 |  0.39 | |

Total, real |   223 | |   109 |    74 | |



WindPRO version 2.7.490   Sep 2011

WindPRO is developed by EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg Ø, Tlf. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk

Project:

ALLETE Wind

ALLETE Wind
Dwight Anderson
30 West Superior Street
Duluth, Minnesota 55802

Description:

EAPC does not warrant, guarantee, or make any such representations regarding
the contents of this report. EAPC cannot be held liable for erroneous results
caused by errors or omissions in the delivered data, or inaccuracy, limitations, or
malfunctioning of models or software used. For any claim whatsoever related to
the subject matter of this report, the liability of EAPC for actual damages,
regardless of the form of action, shall be limited to the total amount paid to EAPC
for the services provided as part of this consultancy service.

Printed/Page

4/16/2012 2:31 PM / 10
Licensed user:

EAPC Wind Energy 
3100 DeMers Avenue 
US-GRAND FORKS, ND 58201
+1 701 775 3000
wind@eapc.net
Calculated:

4/16/2012 2:28 PM/2.7.490

SHADOW - Calendar
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout Shadow receptor: SR004 - SR004

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

|July |August |September |October |November |December
| | | | | |

  1 | 05:57 | 06:27 | 07:07 07:29 (U163) | 07:46 08:10 (S102) | 07:30 | 08:12 08:52 (U164)
| 21:47 | 21:23 | 20:31    13    07:42 (U163) | 19:31     7    08:17 (S102) | 17:33 | 17:01    26    09:18 (U164)

  2 | 05:57 | 06:28 | 07:08 07:31 (U163) | 07:47 | 07:31 | 08:13 08:52 (U164)
| 21:47 | 21:21 | 20:29    10    07:41 (U163) | 19:29 | 17:32 | 17:01    26    09:18 (U164)

  3 | 05:58 | 06:29 | 07:09 | 07:49 | 07:33 | 08:15 08:53 (U164)
| 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:01    27    09:20 (U164)

  4 | 05:59 | 06:30 | 07:10 | 07:50 | 07:34 | 08:16 08:53 (U164)
| 21:46 | 21:19 | 20:25 | 19:25 | 17:29 | 17:00    27    09:20 (U164)

  5 | 05:59 | 06:32 | 07:12 | 07:51 | 07:36 | 08:17 08:54 (U164)
| 21:46 | 21:17 | 20:23 | 19:23 | 17:27 | 17:00    26    09:20 (U164)

  6 | 06:00 | 06:33 | 07:13 | 07:53 | 07:37 | 08:18 08:54 (U164)
| 21:45 | 21:16 | 20:21 | 19:21 | 17:26 | 17:00    26    09:20 (U164)

  7 | 06:01 | 06:34 | 07:14 | 07:54 | 07:39 | 08:19 08:54 (U164)
| 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59    26    09:20 (U164)

  8 | 06:02 | 06:35 | 07:16 | 07:55 | 07:40 | 08:20 08:55 (U164)
| 21:45 | 21:13 | 20:17 | 19:17 | 17:23 | 16:59    26    09:21 (U164)

  9 | 06:02 | 06:37 | 07:17 | 07:57 | 07:42 | 08:21 08:55 (U164)
| 21:44 | 21:11 | 20:15 | 19:15 | 17:22 | 16:59    26    09:21 (U164)

 10 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22 08:56 (U164)
| 21:44 | 21:10 | 20:13 | 19:13 | 17:20 | 16:59    25    09:21 (U164)

 11 | 06:04 | 06:39 | 07:20 | 08:00 | 07:44 | 08:23 08:56 (U164)
| 21:43 | 21:08 | 20:11 | 19:12 | 17:19 | 16:59    26    09:22 (U164)

 12 | 06:05 | 06:41 | 07:21 | 08:01 | 07:46 | 08:24 08:57 (U164)
| 21:42 | 21:06 | 20:09 | 19:10 | 17:18 | 16:59    25    09:22 (U164)

 13 | 06:06 | 06:42 | 07:22 | 08:02 | 07:47 | 08:25 08:57 (U164)
| 21:42 | 21:05 | 20:07 | 19:08 | 17:17 | 16:59    26    09:23 (U164)

 14 | 06:07 | 06:43 | 07:23 | 08:04 | 07:49 | 08:26 08:58 (U164)
| 21:41 | 21:03 | 20:05 | 19:06 | 17:15 | 16:59    25    09:23 (U164)

 15 | 06:08 | 06:44 | 07:25 | 08:05 | 07:50 | 08:26 08:59 (U164)
| 21:40 | 21:02 | 20:03 | 19:04 | 17:14 | 16:59    25    09:24 (U164)

 16 | 06:09 | 06:46 | 07:26 | 08:07 | 07:52 | 08:27 08:59 (U164)
| 21:40 | 21:00 | 20:01 | 19:02 | 17:13 | 17:00    24    09:23 (U164)

 17 | 06:10 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28 09:00 (U164)
| 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 17:00    24    09:24 (U164)

 18 | 06:11 | 06:48 | 07:29 08:13 (S102) | 08:09 | 07:55 08:59 (U164) | 08:29 09:00 (U164)
| 21:38 | 20:56 | 19:57    10    08:23 (S102) | 18:57 | 17:11     5    09:04 (U164) | 17:00    25    09:25 (U164)

 19 | 06:12 | 06:50 | 07:30 08:10 (S102) | 08:11 | 07:56 08:56 (U164) | 08:29 09:00 (U164)
| 21:37 | 20:55 | 19:55    15    08:25 (S102) | 18:55 | 17:10    11    09:07 (U164) | 17:01    25    09:25 (U164)

 20 | 06:13 | 06:51 | 07:31 08:08 (S102) | 08:12 | 07:58 08:55 (U164) | 08:30 09:01 (U164)
| 21:36 | 20:53 | 19:53    18    08:26 (S102) | 18:53 | 17:09    14    09:09 (U164) | 17:01    24    09:25 (U164)

 21 | 06:14 | 06:52 07:37 (U163) | 07:33 08:07 (S102) | 08:14 | 07:59 08:53 (U164) | 08:30 09:02 (U164)
| 21:35 | 20:51     5    07:42 (U163) | 19:51    20    08:27 (S102) | 18:51 | 17:08    18    09:11 (U164) | 17:01    24    09:26 (U164)

 22 | 06:15 | 06:54 07:33 (U163) | 07:34 08:06 (S102) | 08:15 | 08:00 08:53 (U164) | 08:31 09:02 (U164)
| 21:34 | 20:49    12    07:45 (U163) | 19:49    21    08:27 (S102) | 18:49 | 17:07    19    09:12 (U164) | 17:02    24    09:26 (U164)

 23 | 06:16 | 06:55 07:31 (U163) | 07:35 08:05 (S102) | 08:17 | 08:02 08:52 (U164) | 08:31 09:02 (U164)
| 21:33 | 20:48    15    07:46 (U163) | 19:47    22    08:27 (S102) | 18:48 | 17:07    21    09:13 (U164) | 17:02    24    09:26 (U164)

 24 | 06:17 | 06:56 07:30 (U163) | 07:37 08:05 (S102) | 08:18 | 08:03 08:52 (U164) | 08:32 09:03 (U164)
| 21:32 | 20:46    16    07:46 (U163) | 19:45    22    08:27 (S102) | 18:46 | 17:06    21    09:13 (U164) | 17:03    24    09:27 (U164)

 25 | 06:18 | 06:57 07:30 (U163) | 07:38 08:05 (S102) | 08:19 | 08:04 08:52 (U164) | 08:32 09:03 (U164)
| 21:31 | 20:44    17    07:47 (U163) | 19:43    22    08:27 (S102) | 18:44 | 17:05    23    09:15 (U164) | 17:04    25    09:28 (U164)

 26 | 06:20 | 06:59 07:29 (U163) | 07:39 08:04 (S102) | 08:21 | 08:06 08:51 (U164) | 08:33 09:03 (U164)
| 21:30 | 20:42    18    07:47 (U163) | 19:41    22    08:26 (S102) | 18:43 | 17:04    24    09:15 (U164) | 17:04    25    09:28 (U164)

 27 | 06:21 | 07:00 07:28 (U163) | 07:41 08:05 (S102) | 08:22 | 08:07 08:52 (U164) | 08:33 09:05 (U164)
| 21:29 | 20:40    19    07:47 (U163) | 19:39    20    08:25 (S102) | 18:41 | 17:04    24    09:16 (U164) | 17:05    24    09:29 (U164)

 28 | 06:22 | 07:01 07:27 (U163) | 07:42 08:05 (S102) | 08:24 | 08:08 08:52 (U164) | 08:33 09:05 (U164)
| 21:28 | 20:38    19    07:46 (U163) | 19:37    19    08:24 (S102) | 18:39 | 17:03    25    09:17 (U164) | 17:06    25    09:30 (U164)

 29 | 06:23 | 07:03 07:28 (U163) | 07:43 08:06 (S102) | 08:25 | 08:10 08:51 (U164) | 08:33 09:05 (U164)
| 21:26 | 20:37    19    07:47 (U163) | 19:35    16    08:22 (S102) | 18:38 | 17:02    26    09:17 (U164) | 17:07    25    09:30 (U164)

 30 | 06:24 | 07:04 07:28 (U163) | 07:45 08:08 (S102) | 08:27 | 08:11 08:52 (U164) | 08:34 09:05 (U164)
| 21:25 | 20:35    18    07:46 (U163) | 19:33    13    08:21 (S102) | 18:36 | 17:02    26    09:18 (U164) | 17:07    25    09:30 (U164)

 31 | 06:25 | 07:05 07:28 (U163) | | 08:28 | | 08:34 09:06 (U164)
| 21:24 | 20:33    16    07:44 (U163) | | 18:35 | | 17:08    25    09:31 (U164)

Potential sun hours |   480 |   441 |   378 |   338 |   282 |   267
Total, worst case | |   174 |   263 |     7 |   257 |   780

Sun reduction | |  0.73 |  0.69 |  0.52 |  0.43 |  0.43
Oper. time red. | |  0.99 |  0.99 |  0.99 |  0.99 |  0.99

Wind dir. red. | |  0.66 |  0.71 |  0.72 |  0.75 |  0.75
Total reduction | |  0.47 |  0.49 |  0.37 |  0.32 |  0.32

Total, real | |    82 |   128 |     3 |    82 |   250
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SHADOW - Calendar
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout Shadow receptor: SR005 - SR005

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:34 | 08:14 | 07:29 | 07:29 | 06:34 | 05:57 | 05:57 | 06:27 | 07:07 | 07:46 | 07:30 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:34 | 21:47 | 21:23 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:13 | 07:27 | 07:27 | 06:32 | 05:57 | 05:57 | 06:28 | 07:08 | 07:47 | 07:31 | 08:14
| 17:10 | 17:52 | 18:33 | 20:17 | 20:58 | 21:35 | 21:47 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:34 | 08:11 | 07:26 | 07:25 | 06:30 | 05:56 | 05:58 | 06:29 | 07:09 | 07:49 | 07:33 | 08:15
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:36 | 21:47 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:34 | 08:10 | 07:24 | 07:23 | 06:29 | 05:56 | 05:58 | 06:30 | 07:10 | 07:50 | 07:34 | 08:16
| 17:12 | 17:55 | 18:36 | 20:19 | 21:00 | 21:37 | 21:46 | 21:19 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:34 | 08:09 | 07:22 | 07:21 | 06:27 | 05:55 | 05:59 | 06:32 | 07:12 | 07:51 | 07:36 | 08:17
| 17:13 | 17:56 | 18:37 | 20:21 | 21:02 | 21:37 | 21:46 | 21:17 | 20:23 | 19:23 | 17:27 | 17:00

  6 | 08:34 | 08:07 | 07:20 | 07:19 | 06:26 | 05:55 | 06:00 | 06:33 | 07:13 | 07:53 | 07:37 | 08:18
| 17:14 | 17:58 | 18:39 | 20:22 | 21:03 | 21:38 | 21:46 | 21:16 | 20:21 | 19:21 | 17:26 | 16:59

  7 | 08:33 | 08:06 | 07:18 | 07:17 | 06:24 | 05:54 | 06:01 | 06:34 | 07:14 | 07:54 | 07:39 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 | 06:23 | 05:54 | 06:01 | 06:35 | 07:16 | 07:55 | 07:40 | 08:20
| 17:17 | 18:01 | 18:41 | 20:25 | 21:06 | 21:40 | 21:45 | 21:13 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:33 | 08:03 | 08:14 | 07:13 | 06:22 | 05:54 | 06:02 | 06:37 | 07:17 | 07:57 | 07:42 | 08:21
| 17:18 | 18:01 | 19:43 | 20:26 | 21:07 | 21:41 | 21:44 | 21:11 | 20:15 | 19:15 | 17:22 | 16:59

 10 | 08:32 | 08:02 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:28 | 21:08 | 21:41 | 21:44 | 21:10 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 | 08:10 | 07:09 | 06:19 | 05:53 | 06:04 | 06:39 | 07:20 | 08:00 | 07:45 | 08:23
| 17:20 | 18:04 | 19:46 | 20:29 | 21:10 | 21:42 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:32 | 07:58 | 08:08 | 07:07 | 06:17 | 05:53 | 06:05 | 06:40 | 07:21 | 08:01 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 | 21:43 | 21:07 | 20:09 | 19:10 | 17:18 | 16:59

 13 | 08:31 | 07:57 | 08:06 | 07:05 | 06:16 | 05:53 | 06:06 | 06:42 | 07:22 | 08:02 | 07:48 | 08:25
| 17:23 | 18:07 | 19:49 | 20:32 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:08 | 17:17 | 16:59

 14 | 08:31 | 07:55 | 08:04 | 07:03 | 06:15 | 05:52 | 06:07 | 06:43 | 07:23 | 08:04 | 07:49 | 08:26
| 17:24 | 18:09 | 19:50 | 20:33 | 21:14 | 21:44 | 21:41 | 21:03 | 20:05 | 19:06 | 17:15 | 16:59

 15 | 08:30 | 07:54 | 08:02 | 07:02 | 06:14 | 05:52 | 06:08 | 06:44 | 07:25 | 08:05 | 07:50 | 08:27
| 17:25 | 18:10 | 19:51 | 20:34 | 21:15 | 21:44 | 21:41 | 21:02 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 07:00 | 06:12 | 05:52 | 06:09 | 06:46 | 07:26 | 08:07 | 07:52 | 08:27
| 17:27 | 18:12 | 19:53 | 20:36 | 21:16 | 21:45 | 21:40 | 21:00 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:29 | 07:50 | 07:58 | 06:58 | 06:11 | 05:52 | 06:10 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 17:00

 18 | 08:28 | 07:49 | 07:56 | 06:56 | 06:10 | 05:52 | 06:11 | 06:48 | 07:29 | 08:09 | 07:55 | 08:29
| 17:29 | 18:15 | 19:56 | 20:39 | 21:19 | 21:45 | 21:38 | 20:57 | 19:57 | 18:57 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 | 06:09 | 05:52 | 06:12 | 06:50 | 07:30 | 08:11 | 07:56 | 08:29
| 17:31 | 18:16 | 19:57 | 20:40 | 21:20 | 21:46 | 21:37 | 20:55 | 19:55 | 18:55 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:08 | 05:53 | 06:13 | 06:51 | 07:31 | 08:12 | 07:58 | 08:30
| 17:32 | 18:18 | 19:58 | 20:41 | 21:21 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:01

 21 | 08:26 | 07:44 | 07:50 | 06:51 | 06:07 | 05:53 | 06:14 | 06:52 | 07:33 | 08:14 | 07:59 | 08:31
| 17:34 | 18:19 | 20:00 | 20:43 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:25 | 07:42 | 07:48 | 06:49 | 06:06 | 05:53 | 06:15 | 06:53 | 07:34 | 08:15 | 08:00 | 08:31
| 17:35 | 18:21 | 20:01 | 20:44 | 21:23 | 21:47 | 21:34 | 20:50 | 19:49 | 18:49 | 17:07 | 17:02

 23 | 08:24 | 07:40 | 07:46 | 06:47 | 06:05 | 05:53 | 06:16 | 06:55 | 07:35 | 08:17 | 08:02 | 08:32
| 17:36 | 18:22 | 20:03 | 20:45 | 21:24 | 21:47 | 21:33 | 20:48 | 19:47 | 18:48 | 17:06 | 17:02

 24 | 08:23 | 07:38 | 07:45 | 06:45 | 06:04 | 05:54 | 06:17 | 06:56 | 07:37 | 08:18 | 08:03 | 08:32
| 17:38 | 18:24 | 20:04 | 20:47 | 21:26 | 21:47 | 21:32 | 20:46 | 19:45 | 18:46 | 17:06 | 17:03

 25 | 08:22 | 07:37 | 07:43 | 06:44 | 06:03 | 05:54 | 06:18 | 06:57 | 07:38 | 08:20 | 08:05 | 08:33
| 17:39 | 18:25 | 20:05 | 20:48 | 21:27 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:21 | 07:35 | 07:41 | 06:42 | 06:02 | 05:54 | 06:19 | 06:59 | 07:39 | 08:21 | 08:06 | 08:33
| 17:41 | 18:27 | 20:07 | 20:50 | 21:28 | 21:47 | 21:30 | 20:42 | 19:41 | 18:43 | 17:04 | 17:04

 27 | 08:20 | 07:33 | 07:39 | 06:40 | 06:01 | 05:55 | 06:21 | 07:00 | 07:41 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:51 | 21:29 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:04 | 17:05

 28 | 08:19 | 07:31 | 07:37 | 06:39 | 06:00 | 05:55 | 06:22 | 07:01 | 07:42 | 08:24 | 08:09 | 08:33
| 17:44 | 18:30 | 20:10 | 20:52 | 21:30 | 21:47 | 21:28 | 20:39 | 19:37 | 18:39 | 17:03 | 17:06

 29 | 08:17 | | 07:35 | 06:37 | 05:59 | 05:56 | 06:23 | 07:03 | 07:43 | 08:25 | 08:10 | 08:34
| 17:45 | | 20:11 | 20:54 | 21:31 | 21:47 | 21:27 | 20:37 | 19:35 | 18:38 | 17:02 | 17:06

 30 | 08:16 | | 07:33 | 06:35 | 05:59 | 05:56 | 06:24 | 07:04 | 07:45 | 08:27 | 08:11 | 08:34
| 17:47 | | 20:12 | 20:55 | 21:32 | 21:47 | 21:25 | 20:35 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:15 | | 07:31 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:34
| 17:48 | | 20:14 | | 21:33 | | 21:24 | 20:33 | | 18:35 | | 17:08

Potential sun hours |   279 |   287 |   368 |   407 |   466 |   475 |   480 |   441 |   378 |   338 |   282 |   266
Total, worst case | | | | | | | | | | | |

Sun reduction | | | | | | | | | | | |
Oper. time red. | | | | | | | | | | | |

Wind dir. red. | | | | | | | | | | | |
Total reduction | | | | | | | | | | | |

Total, real | | | | | | | | | | | |
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SHADOW - Calendar
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout Shadow receptor: SR006 - SR006

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:34 | 08:14 | 07:29 | 07:29 | 06:34 | 05:58 | 05:57 | 06:27 | 07:07 | 07:46 | 07:30 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:34 | 21:47 | 21:23 | 20:31 | 19:31 | 17:33 | 17:02

  2 | 08:34 | 08:12 | 07:27 | 07:27 | 06:32 | 05:57 | 05:57 | 06:28 | 07:08 | 07:47 | 07:31 | 08:13
| 17:10 | 17:52 | 18:33 | 20:16 | 20:58 | 21:34 | 21:46 | 21:21 | 20:29 | 19:29 | 17:32 | 17:01

  3 | 08:34 | 08:11 | 07:25 | 07:25 | 06:31 | 05:56 | 05:58 | 06:29 | 07:09 | 07:49 | 07:33 | 08:14
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:01

  4 | 08:34 | 08:10 | 07:24 | 07:23 | 06:29 | 05:56 | 05:59 | 06:30 | 07:11 | 07:50 | 07:34 | 08:16
| 17:12 | 17:55 | 18:36 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:29 | 17:00

  5 | 08:33 | 08:08 | 07:22 | 07:21 | 06:28 | 05:55 | 05:59 | 06:32 | 07:12 | 07:51 | 07:36 | 08:17
| 17:13 | 17:56 | 18:37 | 20:21 | 21:02 | 21:37 | 21:46 | 21:17 | 20:23 | 19:23 | 17:27 | 17:00

  6 | 08:33 | 08:07 | 07:20 | 07:19 | 06:26 | 05:55 | 06:00 | 06:33 | 07:13 | 07:53 | 07:37 | 08:18
| 17:15 | 17:58 | 18:39 | 20:22 | 21:03 | 21:38 | 21:45 | 21:16 | 20:21 | 19:21 | 17:26 | 17:00

  7 | 08:33 | 08:06 | 07:18 | 07:17 | 06:25 | 05:55 | 06:01 | 06:34 | 07:14 | 07:54 | 07:39 | 08:19
| 17:16 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 17:00

  8 | 08:33 | 08:04 | 08:16 | 07:15 | 06:23 | 05:54 | 06:02 | 06:36 | 07:16 | 07:55 | 07:40 | 08:20
| 17:17 | 18:01 | 18:41 | 20:25 | 21:06 | 21:39 | 21:44 | 21:13 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:32 | 08:03 | 08:14 | 07:13 | 06:22 | 05:54 | 06:02 | 06:37 | 07:17 | 07:57 | 07:41 | 08:21
| 17:18 | 18:01 | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:22 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 | 06:20 | 05:54 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22
| 17:19 | 18:03 | 19:44 | 20:27 | 21:08 | 21:41 | 21:43 | 21:10 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 | 08:10 | 07:09 | 06:19 | 05:53 | 06:04 | 06:39 | 07:20 | 07:59 | 07:44 | 08:23
| 17:20 | 18:04 | 19:46 | 20:29 | 21:09 | 21:42 | 21:43 | 21:08 | 20:11 | 19:12 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 | 07:07 | 06:18 | 05:53 | 06:05 | 06:41 | 07:21 | 08:01 | 07:46 | 08:24
| 17:22 | 18:06 | 19:47 | 20:30 | 21:11 | 21:42 | 21:42 | 21:06 | 20:09 | 19:10 | 17:18 | 16:59

 13 | 08:31 | 07:57 | 08:06 | 07:05 | 06:16 | 05:53 | 06:06 | 06:42 | 07:22 | 08:02 | 07:47 | 08:25
| 17:23 | 18:07 | 19:49 | 20:32 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:08 | 17:17 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:04 | 06:15 | 05:53 | 06:07 | 06:43 | 07:23 | 08:04 | 07:49 | 08:26
| 17:24 | 18:09 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:06 | 17:16 | 16:59

 15 | 08:30 | 07:54 | 08:02 | 07:02 | 06:14 | 05:53 | 06:08 | 06:45 | 07:25 | 08:05 | 07:50 | 08:26
| 17:26 | 18:10 | 19:51 | 20:34 | 21:15 | 21:44 | 21:40 | 21:02 | 20:03 | 19:04 | 17:14 | 17:00

 16 | 08:29 | 07:52 | 08:00 | 07:00 | 06:13 | 05:53 | 06:09 | 06:46 | 07:26 | 08:06 | 07:52 | 08:27
| 17:27 | 18:12 | 19:53 | 20:36 | 21:16 | 21:44 | 21:40 | 21:00 | 20:01 | 19:02 | 17:13 | 17:00

 17 | 08:28 | 07:50 | 07:58 | 06:58 | 06:11 | 05:53 | 06:10 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 17:00

 18 | 08:28 | 07:49 | 07:56 | 06:56 | 06:10 | 05:53 | 06:11 | 06:48 | 07:29 | 08:09 | 07:55 | 08:29
| 17:30 | 18:15 | 19:56 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:57 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 | 06:09 | 05:53 | 06:12 | 06:50 | 07:30 | 08:11 | 07:56 | 08:29
| 17:31 | 18:16 | 19:57 | 20:40 | 21:19 | 21:45 | 21:37 | 20:55 | 19:55 | 18:55 | 17:10 | 17:01

 20 | 08:26 | 07:45 | 07:52 | 06:53 | 06:08 | 05:53 | 06:13 | 06:51 | 07:31 | 08:12 | 07:57 | 08:30
| 17:32 | 18:18 | 19:58 | 20:41 | 21:21 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:01

 21 | 08:25 | 07:43 | 07:50 | 06:51 | 06:07 | 05:53 | 06:14 | 06:52 | 07:33 | 08:14 | 07:59 | 08:30
| 17:34 | 18:19 | 20:00 | 20:43 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:42 | 07:48 | 06:49 | 06:06 | 05:53 | 06:15 | 06:54 | 07:34 | 08:15 | 08:00 | 08:31
| 17:35 | 18:21 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:50 | 17:08 | 17:02

 23 | 08:23 | 07:40 | 07:46 | 06:47 | 06:05 | 05:54 | 06:16 | 06:55 | 07:35 | 08:16 | 08:02 | 08:31
| 17:37 | 18:22 | 20:03 | 20:45 | 21:24 | 21:47 | 21:33 | 20:48 | 19:47 | 18:48 | 17:07 | 17:03

 24 | 08:23 | 07:38 | 07:45 | 06:45 | 06:04 | 05:54 | 06:17 | 06:56 | 07:37 | 08:18 | 08:03 | 08:32
| 17:38 | 18:24 | 20:04 | 20:47 | 21:25 | 21:47 | 21:32 | 20:46 | 19:45 | 18:46 | 17:06 | 17:03

 25 | 08:22 | 07:36 | 07:43 | 06:44 | 06:03 | 05:54 | 06:18 | 06:57 | 07:38 | 08:19 | 08:04 | 08:32
| 17:40 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:04

 26 | 08:21 | 07:35 | 07:41 | 06:42 | 06:02 | 05:55 | 06:20 | 06:59 | 07:39 | 08:21 | 08:06 | 08:33
| 17:41 | 18:27 | 20:07 | 20:49 | 21:27 | 21:47 | 21:30 | 20:42 | 19:41 | 18:43 | 17:04 | 17:04

 27 | 08:19 | 07:33 | 07:39 | 06:40 | 06:01 | 05:55 | 06:21 | 07:00 | 07:41 | 08:22 | 08:07 | 08:33
| 17:43 | 18:28 | 20:08 | 20:51 | 21:29 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:04 | 17:05

 28 | 08:18 | 07:31 | 07:37 | 06:39 | 06:00 | 05:55 | 06:22 | 07:01 | 07:42 | 08:24 | 08:08 | 08:33
| 17:44 | 18:30 | 20:10 | 20:52 | 21:30 | 21:47 | 21:28 | 20:38 | 19:37 | 18:39 | 17:03 | 17:06

 29 | 08:17 | | 07:35 | 06:37 | 06:00 | 05:56 | 06:23 | 07:03 | 07:43 | 08:25 | 08:10 | 08:33
| 17:46 | | 20:11 | 20:53 | 21:31 | 21:47 | 21:26 | 20:37 | 19:35 | 18:38 | 17:03 | 17:07

 30 | 08:16 | | 07:33 | 06:35 | 05:59 | 05:56 | 06:24 | 07:04 | 07:45 | 08:27 | 08:11 | 08:33
| 17:47 | | 20:12 | 20:55 | 21:32 | 21:47 | 21:25 | 20:35 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:15 | | 07:31 | | 05:58 | | 06:26 | 07:05 | | 08:28 | | 08:34
| 17:49 | | 20:14 | | 21:33 | | 21:24 | 20:33 | | 18:35 | | 17:08

Potential sun hours |   279 |   288 |   368 |   407 |   466 |   474 |   480 |   441 |   378 |   339 |   282 |   267
Total, worst case | | | | | | | | | | | |

Sun reduction | | | | | | | | | | | |
Oper. time red. | | | | | | | | | | | |

Wind dir. red. | | | | | | | | | | | |
Total reduction | | | | | | | | | | | |

Total, real | | | | | | | | | | | |
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SHADOW - Calendar
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout Shadow receptor: SR007 - SR007

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:34 | 08:14 | 07:29 | 07:29 | 06:34 | 05:57 | 05:57 | 06:27 | 07:07 | 07:46 | 07:30 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:34 | 21:47 | 21:23 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:13 | 07:27 | 07:27 | 06:32 | 05:57 | 05:57 | 06:28 | 07:08 | 07:47 | 07:31 | 08:13
| 17:10 | 17:52 | 18:33 | 20:17 | 20:58 | 21:35 | 21:47 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:34 | 08:11 | 07:26 | 07:25 | 06:31 | 05:56 | 05:58 | 06:29 | 07:09 | 07:49 | 07:33 | 08:15
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:36 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:01

  4 | 08:34 | 08:10 | 07:24 | 07:23 | 06:29 | 05:56 | 05:59 | 06:30 | 07:10 | 07:50 | 07:34 | 08:16
| 17:12 | 17:55 | 18:36 | 20:19 | 21:00 | 21:36 | 21:46 | 21:19 | 20:25 | 19:25 | 17:29 | 17:00

  5 | 08:34 | 08:09 | 07:22 | 07:21 | 06:27 | 05:55 | 05:59 | 06:32 | 07:12 | 07:51 | 07:36 | 08:17
| 17:13 | 17:56 | 18:37 | 20:21 | 21:02 | 21:37 | 21:46 | 21:17 | 20:23 | 19:23 | 17:27 | 17:00

  6 | 08:34 | 08:07 | 07:20 | 07:19 | 06:26 | 05:55 | 06:00 | 06:33 | 07:13 | 07:53 | 07:37 | 08:18
| 17:14 | 17:58 | 18:39 | 20:22 | 21:03 | 21:38 | 21:46 | 21:16 | 20:21 | 19:21 | 17:26 | 17:00

  7 | 08:33 | 08:06 | 07:18 | 07:17 | 06:24 | 05:54 | 06:01 | 06:34 | 07:14 | 07:54 | 07:39 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 | 06:23 | 05:54 | 06:01 | 06:35 | 07:16 | 07:55 | 07:40 | 08:20
| 17:17 | 18:01 | 18:41 | 20:25 | 21:06 | 21:40 | 21:45 | 21:13 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:33 | 08:03 | 08:14 | 07:13 | 06:22 | 05:54 | 06:02 | 06:37 | 07:17 | 07:57 | 07:42 | 08:21
| 17:18 | 18:01 | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:22 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:28 | 21:08 | 21:41 | 21:44 | 21:10 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 | 08:10 | 07:09 | 06:19 | 05:53 | 06:04 | 06:39 | 07:20 | 08:00 | 07:45 | 08:23
| 17:20 | 18:04 | 19:46 | 20:29 | 21:10 | 21:42 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 | 07:07 | 06:17 | 05:53 | 06:05 | 06:41 | 07:21 | 08:01 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 | 21:43 | 21:07 | 20:09 | 19:10 | 17:18 | 16:59

 13 | 08:31 | 07:57 | 08:06 | 07:05 | 06:16 | 05:53 | 06:06 | 06:42 | 07:22 | 08:02 | 07:48 | 08:25
| 17:23 | 18:07 | 19:49 | 20:32 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:08 | 17:17 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:03 | 06:15 | 05:53 | 06:07 | 06:43 | 07:23 | 08:04 | 07:49 | 08:26
| 17:24 | 18:09 | 19:50 | 20:33 | 21:13 | 21:44 | 21:41 | 21:03 | 20:05 | 19:06 | 17:15 | 16:59

 15 | 08:30 | 07:54 | 08:02 | 07:02 | 06:14 | 05:52 | 06:08 | 06:44 | 07:25 | 08:05 | 07:50 | 08:27
| 17:25 | 18:10 | 19:51 | 20:34 | 21:15 | 21:44 | 21:41 | 21:02 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 07:00 | 06:12 | 05:52 | 06:09 | 06:46 | 07:26 | 08:07 | 07:52 | 08:27
| 17:27 | 18:12 | 19:53 | 20:36 | 21:16 | 21:45 | 21:40 | 21:00 | 20:01 | 19:02 | 17:13 | 17:00

 17 | 08:29 | 07:50 | 07:58 | 06:58 | 06:11 | 05:52 | 06:10 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 17:00

 18 | 08:28 | 07:49 | 07:56 | 06:56 | 06:10 | 05:52 | 06:11 | 06:48 | 07:29 | 08:09 | 07:55 | 08:29
| 17:29 | 18:15 | 19:56 | 20:39 | 21:18 | 21:45 | 21:38 | 20:57 | 19:57 | 18:57 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 | 06:09 | 05:53 | 06:12 | 06:50 | 07:30 | 08:11 | 07:56 | 08:29
| 17:31 | 18:16 | 19:57 | 20:40 | 21:20 | 21:46 | 21:37 | 20:55 | 19:55 | 18:55 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:08 | 05:53 | 06:13 | 06:51 | 07:31 | 08:12 | 07:58 | 08:30
| 17:32 | 18:18 | 19:58 | 20:41 | 21:21 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:01

 21 | 08:25 | 07:44 | 07:50 | 06:51 | 06:07 | 05:53 | 06:14 | 06:52 | 07:33 | 08:14 | 07:59 | 08:31
| 17:34 | 18:19 | 20:00 | 20:43 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:25 | 07:42 | 07:48 | 06:49 | 06:06 | 05:53 | 06:15 | 06:53 | 07:34 | 08:15 | 08:00 | 08:31
| 17:35 | 18:21 | 20:01 | 20:44 | 21:23 | 21:47 | 21:34 | 20:50 | 19:49 | 18:49 | 17:07 | 17:02

 23 | 08:24 | 07:40 | 07:46 | 06:47 | 06:05 | 05:53 | 06:16 | 06:55 | 07:35 | 08:17 | 08:02 | 08:32
| 17:37 | 18:22 | 20:03 | 20:45 | 21:24 | 21:47 | 21:33 | 20:48 | 19:47 | 18:48 | 17:07 | 17:02

 24 | 08:23 | 07:38 | 07:44 | 06:45 | 06:04 | 05:54 | 06:17 | 06:56 | 07:37 | 08:18 | 08:03 | 08:32
| 17:38 | 18:24 | 20:04 | 20:47 | 21:25 | 21:47 | 21:32 | 20:46 | 19:45 | 18:46 | 17:06 | 17:03

 25 | 08:22 | 07:37 | 07:43 | 06:44 | 06:03 | 05:54 | 06:18 | 06:57 | 07:38 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:27 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:21 | 07:35 | 07:41 | 06:42 | 06:02 | 05:54 | 06:19 | 06:59 | 07:39 | 08:21 | 08:06 | 08:33
| 17:41 | 18:27 | 20:07 | 20:50 | 21:28 | 21:47 | 21:30 | 20:42 | 19:41 | 18:43 | 17:04 | 17:04

 27 | 08:20 | 07:33 | 07:39 | 06:40 | 06:01 | 05:55 | 06:21 | 07:00 | 07:41 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:51 | 21:29 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:04 | 17:05

 28 | 08:19 | 07:31 | 07:37 | 06:39 | 06:00 | 05:55 | 06:22 | 07:01 | 07:42 | 08:24 | 08:08 | 08:33
| 17:44 | 18:30 | 20:10 | 20:52 | 21:30 | 21:47 | 21:28 | 20:39 | 19:37 | 18:39 | 17:03 | 17:06

 29 | 08:17 | | 07:35 | 06:37 | 05:59 | 05:56 | 06:23 | 07:03 | 07:43 | 08:25 | 08:10 | 08:34
| 17:45 | | 20:11 | 20:54 | 21:31 | 21:47 | 21:27 | 20:37 | 19:35 | 18:38 | 17:02 | 17:06

 30 | 08:16 | | 07:33 | 06:35 | 05:59 | 05:56 | 06:24 | 07:04 | 07:45 | 08:27 | 08:11 | 08:34
| 17:47 | | 20:12 | 20:55 | 21:32 | 21:47 | 21:25 | 20:35 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:15 | | 07:31 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:34
| 17:49 | | 20:14 | | 21:33 | | 21:24 | 20:33 | | 18:35 | | 17:08

Potential sun hours |   279 |   287 |   368 |   407 |   466 |   474 |   480 |   441 |   378 |   338 |   282 |   266
Total, worst case | | | | | | | | | | | |

Sun reduction | | | | | | | | | | | |
Oper. time red. | | | | | | | | | | | |

Wind dir. red. | | | | | | | | | | | |
Total reduction | | | | | | | | | | | |

Total, real | | | | | | | | | | | |
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SHADOW - Calendar
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout Shadow receptor: SR008 - SR008

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

|January |February |March |April |May |June
| | | | | |

  1 | 08:34 | 08:14 | 07:29 08:41 (U164) | 07:29 | 06:34 07:09 (S102) | 05:58 06:28 (U163)
| 17:09 | 17:50 | 18:31    21    09:02 (U164) | 20:15 | 20:56    27    07:36 (S102) | 21:34    21    06:49 (U163)

  2 | 08:34 | 08:12 | 07:27 08:44 (U164) | 07:27 | 06:32 07:09 (S102) | 05:57 06:29 (U163)
| 17:10 | 17:52 | 18:33    15    08:59 (U164) | 20:16 | 20:58    26    07:35 (S102) | 21:35    21    06:50 (U163)

  3 | 08:34 | 08:11 | 07:25 08:50 (U164) | 07:25 | 06:31 07:10 (S102) | 05:56 06:28 (U163)
| 17:11 | 17:53 | 18:34     2    08:52 (U164) | 20:18 | 20:59    25    07:35 (S102) | 21:35    22    06:50 (U163)

  4 | 08:34 | 08:10 | 07:24 | 07:23 | 06:29 07:09 (S102) | 05:56 06:29 (U163)
| 17:12 | 17:55 | 18:36 | 20:19 | 21:00    25    07:34 (S102) | 21:36    21    06:50 (U163)

  5 | 08:34 | 08:09 08:47 (U164) | 07:22 | 07:21 | 06:28 07:10 (S102) | 05:55 06:29 (U163)
| 17:13 | 17:56    11    08:58 (U164) | 18:37 | 20:21 | 21:02    23    07:33 (S102) | 21:37    21    06:50 (U163)

  6 | 08:33 | 08:07 08:44 (U164) | 07:20 | 07:19 | 06:26 07:10 (S102) | 05:55 06:29 (U163)
| 17:14 | 17:58    18    09:02 (U164) | 18:39 | 20:22 | 21:03    22    07:32 (S102) | 21:38    21    06:50 (U163)

  7 | 08:33 | 08:06 08:42 (U164) | 07:18 | 07:17 | 06:25 07:12 (S102) | 05:54 06:30 (U163)
| 17:16 | 17:59    22    09:04 (U164) | 18:40 | 20:23 | 21:04    19    07:31 (S102) | 21:39    21    06:51 (U163)

  8 | 08:33 | 08:04 08:41 (U164) | 08:16 | 07:15 | 06:23 07:13 (S102) | 05:54 06:29 (U163)
| 17:17 | 18:01    25    09:06 (U164) | 18:41 | 20:25 | 21:06    17    07:30 (S102) | 21:40    21    06:50 (U163)

  9 | 08:33 | 08:03 08:39 (U164) | 08:14 | 07:13 | 06:22 07:14 (S102) | 05:54 06:30 (U163)
| 17:18 | 18:01    28    09:07 (U164) | 19:43 | 20:26 | 21:07    14    07:28 (S102) | 21:40    20    06:50 (U163)

 10 | 08:32 | 08:01 08:38 (U164) | 08:12 | 07:11 | 06:20 07:16 (S102) | 05:53 06:31 (U163)
| 17:19 | 18:02    31    09:09 (U164) | 19:44 | 20:28 | 21:08    10    07:26 (S102) | 21:41    20    06:51 (U163)

 11 | 08:32 | 08:00 08:37 (U164) | 08:10 | 07:09 | 06:19 | 05:53 06:31 (U163)
| 17:20 | 18:04    32    09:09 (U164) | 19:46 | 20:29 | 21:10 | 21:42    20    06:51 (U163)

 12 | 08:31 | 07:58 08:37 (U164) | 08:08 | 07:07 | 06:18 | 05:53 06:31 (U163)
| 17:22 | 18:06    34    09:11 (U164) | 19:47 | 20:30 | 21:11 | 21:42    19    06:50 (U163)

 13 | 08:31 | 07:57 08:36 (U164) | 08:06 | 07:05 | 06:16 | 05:53 06:31 (U163)
| 17:23 | 18:07    35    09:11 (U164) | 19:49 | 20:32 | 21:12 | 21:43    19    06:50 (U163)

 14 | 08:30 | 07:55 08:35 (U164) | 08:04 | 07:04 | 06:15 | 05:53 06:31 (U163)
| 17:24 | 18:09    36    09:11 (U164) | 19:50 | 20:33 | 21:13 | 21:43    20    06:51 (U163)

 15 | 08:30 | 07:54 08:35 (U164) | 08:02 | 07:02 | 06:14 | 05:53 06:32 (U163)
| 17:25 | 18:10    37    09:12 (U164) | 19:51 | 20:34 | 21:15 | 21:44    19    06:51 (U163)

 16 | 08:29 | 07:52 08:34 (U164) | 08:00 | 07:00 | 06:12 | 05:53 06:32 (U163)
| 17:27 | 18:12    38    09:12 (U164) | 19:53 | 20:36 | 21:16 | 21:44    19    06:51 (U163)

 17 | 08:28 | 07:50 08:34 (U164) | 07:58 | 06:58 | 06:11 | 05:53 06:32 (U163)
| 17:28 | 18:13    38    09:12 (U164) | 19:54 | 20:37 | 21:17 | 21:45    19    06:51 (U163)

 18 | 08:28 | 07:49 08:34 (U164) | 07:56 | 06:56 | 06:10 | 05:53 06:32 (U163)
| 17:30 | 18:15    39    09:13 (U164) | 19:56 | 20:38 | 21:18 | 21:45    19    06:51 (U163)

 19 | 08:27 | 07:47 08:34 (U164) | 07:54 | 06:54 | 06:09 | 05:53 06:33 (U163)
| 17:31 | 18:16    38    09:12 (U164) | 19:57 | 20:40 | 21:20 | 21:46    19    06:52 (U163)

 20 | 08:26 | 07:45 08:34 (U164) | 07:52 | 06:53 07:21 (S102) | 06:08 06:35 (U163) | 05:53 06:34 (U163)
| 17:32 | 18:18    38    09:12 (U164) | 19:58 | 20:41     7    07:28 (S102) | 21:21     7    06:42 (U163) | 21:46    18    06:52 (U163)

 21 | 08:25 | 07:44 08:34 (U164) | 07:50 | 06:51 07:17 (S102) | 06:07 06:33 (U163) | 05:53 06:34 (U163)
| 17:34 | 18:19    37    09:11 (U164) | 20:00 | 20:43    14    07:31 (S102) | 21:22    10    06:43 (U163) | 21:46    18    06:52 (U163)

 22 | 08:24 | 07:42 08:35 (U164) | 07:48 | 06:49 07:15 (S102) | 06:06 06:32 (U163) | 05:53 06:34 (U163)
| 17:35 | 18:21    36    09:11 (U164) | 20:01 | 20:44    17    07:32 (S102) | 21:23    13    06:45 (U163) | 21:46    18    06:52 (U163)

 23 | 08:24 | 07:40 08:35 (U164) | 07:46 | 06:47 07:14 (S102) | 06:05 06:31 (U163) | 05:53 06:34 (U163)
| 17:37 | 18:22    36    09:11 (U164) | 20:03 | 20:45    20    07:34 (S102) | 21:24    15    06:46 (U163) | 21:47    18    06:52 (U163)

 24 | 08:23 | 07:38 08:35 (U164) | 07:44 | 06:45 07:12 (S102) | 06:04 06:30 (U163) | 05:54 06:34 (U163)
| 17:38 | 18:24    35    09:10 (U164) | 20:04 | 20:47    23    07:35 (S102) | 21:25    16    06:46 (U163) | 21:47    19    06:53 (U163)

 25 | 08:22 | 07:36 08:36 (U164) | 07:43 | 06:44 07:11 (S102) | 06:03 06:29 (U163) | 05:54 06:34 (U163)
| 17:40 | 18:25    32    09:08 (U164) | 20:05 | 20:48    24    07:35 (S102) | 21:26    18    06:47 (U163) | 21:47    19    06:53 (U163)

 26 | 08:21 | 07:35 08:37 (U164) | 07:41 | 06:42 07:11 (S102) | 06:02 06:29 (U163) | 05:54 06:34 (U163)
| 17:41 | 18:27    30    09:07 (U164) | 20:07 | 20:49    25    07:36 (S102) | 21:28    18    06:47 (U163) | 21:47    19    06:53 (U163)

 27 | 08:20 | 07:33 08:39 (U164) | 07:39 | 06:40 07:10 (S102) | 06:01 06:29 (U163) | 05:55 06:35 (U163)
| 17:43 | 18:28    27    09:06 (U164) | 20:08 | 20:51    26    07:36 (S102) | 21:29    19    06:48 (U163) | 21:47    19    06:54 (U163)

 28 | 08:18 | 07:31 08:40 (U164) | 07:37 | 06:39 07:10 (S102) | 06:00 06:29 (U163) | 05:55 06:34 (U163)
| 17:44 | 18:30    24    09:04 (U164) | 20:10 | 20:52    26    07:36 (S102) | 21:30    19    06:48 (U163) | 21:47    20    06:54 (U163)

 29 | 08:17 | | 07:35 | 06:37 07:09 (S102) | 06:00 06:28 (U163) | 05:56 06:35 (U163)
| 17:46 | | 20:11 | 20:54    27    07:36 (S102) | 21:31    21    06:49 (U163) | 21:47    20    06:55 (U163)

 30 | 08:16 | | 07:33 | 06:35 07:09 (S102) | 05:59 06:28 (U163) | 05:56 06:35 (U163)
| 17:47 | | 20:12 | 20:55    26    07:35 (S102) | 21:32    20    06:48 (U163) | 21:47    19    06:54 (U163)

 31 | 08:15 | | 07:31 | | 05:58 06:29 (U163) | 
| 17:49 | | 20:14 | | 21:33    20    06:49 (U163) | 

Potential sun hours |   279 |   288 |   368 |   407 |   466 |   474
Total, worst case | |   757 |    38 |   235 |   404 |   589

Sun reduction | |  0.50 |  0.63 |  0.59 |  0.68 |  0.71
Oper. time red. | |  0.99 |  0.99 |  0.99 |  0.99 |  0.99

Wind dir. red. | |  0.76 |  0.76 |  0.63 |  0.61 |  0.58
Total reduction | |  0.38 |  0.48 |  0.37 |  0.41 |  0.42

Total, real | |   289 |    18 |    88 |   167 |   245
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SHADOW - Calendar
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout Shadow receptor: SR008 - SR008

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

|July |August |September|October |November |December
| | | | | |

  1 | 05:57 06:35 (U163) | 06:27 | 07:07 | 07:46 | 07:30 08:08 (U164) | 08:12
| 21:47    20    06:55 (U163) | 21:23 | 20:31 | 19:31 | 17:33    30    08:38 (U164) | 17:01

  2 | 05:57 06:35 (U163) | 06:28 07:29 (S102) | 07:08 | 07:47 | 07:31 08:09 (U164) | 08:13
| 21:47    20    06:55 (U163) | 21:21     6    07:35 (S102) | 20:29 | 19:29 | 17:32    27    08:36 (U164) | 17:01

  3 | 05:58 06:35 (U163) | 06:29 07:26 (S102) | 07:09 | 07:49 | 07:33 08:11 (U164) | 08:14
| 21:46    21    06:56 (U163) | 21:20    12    07:38 (S102) | 20:27 | 19:27 | 17:30    24    08:35 (U164) | 17:01

  4 | 05:59 06:36 (U163) | 06:30 07:24 (S102) | 07:10 | 07:50 | 07:34 08:12 (U164) | 08:16
| 21:46    20    06:56 (U163) | 21:19    15    07:39 (S102) | 20:25 | 19:25 | 17:29    21    08:33 (U164) | 17:00

  5 | 05:59 06:35 (U163) | 06:32 07:22 (S102) | 07:12 | 07:51 | 07:36 08:14 (U164) | 08:17
| 21:46    21    06:56 (U163) | 21:17    18    07:40 (S102) | 20:23 | 19:23 | 17:27    17    08:31 (U164) | 17:00

  6 | 06:00 06:36 (U163) | 06:33 07:21 (S102) | 07:13 | 07:53 | 07:37 08:18 (U164) | 08:18
| 21:45    20    06:56 (U163) | 21:16    20    07:41 (S102) | 20:21 | 19:21 | 17:26    11    08:29 (U164) | 17:00

  7 | 06:01 06:36 (U163) | 06:34 07:21 (S102) | 07:14 | 07:54 | 07:39 | 08:19
| 21:45    21    06:57 (U163) | 21:14    22    07:43 (S102) | 20:19 | 19:19 | 17:24 | 16:59

  8 | 06:02 06:35 (U163) | 06:35 07:20 (S102) | 07:16 | 07:55 | 07:40 | 08:20
| 21:45    21    06:56 (U163) | 21:13    23    07:43 (S102) | 20:17 | 19:17 | 17:23 | 16:59

  9 | 06:02 06:36 (U163) | 06:37 07:19 (S102) | 07:17 | 07:57 | 07:42 | 08:21
| 21:44    21    06:57 (U163) | 21:11    24    07:43 (S102) | 20:15 | 19:15 | 17:22 | 16:59

 10 | 06:03 06:36 (U163) | 06:38 07:18 (S102) | 07:18 | 07:58 | 07:43 | 08:22
| 21:44    21    06:57 (U163) | 21:10    26    07:44 (S102) | 20:13 | 19:13 | 17:20 | 16:59

 11 | 06:04 06:36 (U163) | 06:39 07:17 (S102) | 07:20 | 08:00 09:20 (U164) | 07:44 | 08:23
| 21:43    21    06:57 (U163) | 21:08    26    07:43 (S102) | 20:11 | 19:12    10    09:30 (U164) | 17:19 | 16:59

 12 | 06:05 06:37 (U163) | 06:41 07:18 (S102) | 07:21 | 08:01 09:16 (U164) | 07:46 | 08:24
| 21:42    21    06:58 (U163) | 21:06    26    07:44 (S102) | 20:09 | 19:10    17    09:33 (U164) | 17:18 | 16:59

 13 | 06:06 06:37 (U163) | 06:42 07:17 (S102) | 07:22 | 08:02 09:14 (U164) | 07:47 | 08:25
| 21:42    21    06:58 (U163) | 21:05    27    07:44 (S102) | 20:07 | 19:08    22    09:36 (U164) | 17:17 | 16:59

 14 | 06:07 06:37 (U163) | 06:43 07:17 (S102) | 07:23 | 08:04 09:11 (U164) | 07:49 | 08:26
| 21:41    20    06:57 (U163) | 21:03    27    07:44 (S102) | 20:05 | 19:06    26    09:37 (U164) | 17:15 | 16:59

 15 | 06:08 06:37 (U163) | 06:44 07:17 (S102) | 07:25 | 08:05 09:10 (U164) | 07:50 | 08:26
| 21:40    20    06:57 (U163) | 21:02    26    07:43 (S102) | 20:03 | 19:04    29    09:39 (U164) | 17:14 | 16:59

 16 | 06:09 06:37 (U163) | 06:46 07:18 (S102) | 07:26 | 08:06 09:09 (U164) | 07:52 | 08:27
| 21:40    20    06:57 (U163) | 21:00    25    07:43 (S102) | 20:01 | 19:02    31    09:40 (U164) | 17:13 | 17:00

 17 | 06:10 06:38 (U163) | 06:47 07:18 (S102) | 07:27 | 08:08 09:08 (U164) | 07:53 | 08:28
| 21:39    19    06:57 (U163) | 20:58    24    07:42 (S102) | 19:59 | 19:00    33    09:41 (U164) | 17:12 | 17:00

 18 | 06:11 06:38 (U163) | 06:48 07:18 (S102) | 07:29 | 08:09 09:07 (U164) | 07:55 | 08:29
| 21:38    18    06:56 (U163) | 20:56    23    07:41 (S102) | 19:57 | 18:57    34    09:41 (U164) | 17:11 | 17:00

 19 | 06:12 06:39 (U163) | 06:50 07:18 (S102) | 07:30 | 08:11 09:06 (U164) | 07:56 | 08:29
| 21:37    17    06:56 (U163) | 20:55    22    07:40 (S102) | 19:55 | 18:55    36    09:42 (U164) | 17:10 | 17:01

 20 | 06:13 06:40 (U163) | 06:51 07:20 (S102) | 07:31 | 08:12 09:05 (U164) | 07:57 | 08:30
| 21:36    15    06:55 (U163) | 20:53    20    07:40 (S102) | 19:53 | 18:53    37    09:42 (U164) | 17:09 | 17:01

 21 | 06:14 06:41 (U163) | 06:52 07:21 (S102) | 07:33 | 08:14 09:05 (U164) | 07:59 | 08:30
| 21:35    14    06:55 (U163) | 20:51    17    07:38 (S102) | 19:51 | 18:51    38    09:43 (U164) | 17:08 | 17:01

 22 | 06:15 06:42 (U163) | 06:54 07:22 (S102) | 07:34 | 08:15 09:04 (U164) | 08:00 | 08:31
| 21:34    12    06:54 (U163) | 20:49    13    07:35 (S102) | 19:49 | 18:49    38    09:42 (U164) | 17:07 | 17:02

 23 | 06:16 06:43 (U163) | 06:55 07:26 (S102) | 07:35 | 08:16 09:05 (U164) | 08:02 | 08:31
| 21:33     9    06:52 (U163) | 20:48     5    07:31 (S102) | 19:47 | 18:48    38    09:43 (U164) | 17:07 | 17:02

 24 | 06:17 06:46 (U163) | 06:56 | 07:37 | 08:18 09:04 (U164) | 08:03 | 08:32
| 21:32     3    06:49 (U163) | 20:46 | 19:45 | 18:46    38    09:42 (U164) | 17:06 | 17:03

 25 | 06:18 | 06:57 | 07:38 | 08:19 09:04 (U164) | 08:04 | 08:32
| 21:31 | 20:44 | 19:43 | 18:44    38    09:42 (U164) | 17:05 | 17:04

 26 | 06:20 | 06:59 | 07:39 | 08:21 09:04 (U164) | 08:06 | 08:33
| 21:30 | 20:42 | 19:41 | 18:43    38    09:42 (U164) | 17:04 | 17:04

 27 | 06:21 | 07:00 | 07:41 | 08:22 09:05 (U164) | 08:07 | 08:33
| 21:29 | 20:40 | 19:39 | 18:41    37    09:42 (U164) | 17:04 | 17:05

 28 | 06:22 | 07:01 | 07:42 | 08:24 09:05 (U164) | 08:08 | 08:33
| 21:28 | 20:38 | 19:37 | 18:39    36    09:41 (U164) | 17:03 | 17:06

 29 | 06:23 | 07:03 | 07:43 | 08:25 09:05 (U164) | 08:10 | 08:33
| 21:26 | 20:37 | 19:35 | 18:38    35    09:40 (U164) | 17:02 | 17:07

 30 | 06:24 | 07:04 | 07:45 | 08:27 09:06 (U164) | 08:11 | 08:34
| 21:25 | 20:35 | 19:33 | 18:36    33    09:39 (U164) | 17:02 | 17:07

 31 | 06:25 | 07:05 | | 08:28 09:07 (U164) | | 08:34
| 21:24 | 20:33 | | 18:35    32    09:39 (U164) | | 17:08

Potential sun hours |   480 |   441 |   378 |   339 |   282 |   267
Total, worst case |   436 |   447 | |   676 |   130 |

Sun reduction |  0.76 |  0.73 | |  0.52 |  0.43 |
Oper. time red. |  0.99 |  0.99 | |  0.99 |  0.99 |

Wind dir. red. |  0.58 |  0.63 | |  0.76 |  0.76 |
Total reduction |  0.44 |  0.46 | |  0.40 |  0.33 |

Total, real |   193 |   205 | |   269 |    42 |
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SHADOW - Calendar
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout Shadow receptor: SR009 - SR009

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

|January |February |March |April |May |June
| | | | | |

  1 | 08:34 | 08:14 | 07:29 08:19 (U164) | 07:29 | 06:34 07:01 (S102) | 05:58 06:24 (U163)
| 17:09 | 17:50 | 18:31    41    09:00 (U164) | 20:15 | 20:56    17    07:18 (S102) | 21:34     8    06:32 (U163)

  2 | 08:34 | 08:12 | 07:27 08:19 (U164) | 07:27 | 06:32 06:59 (S102) | 05:57 06:24 (U163)
| 17:10 | 17:52 | 18:33    40    08:59 (U164) | 20:16 | 20:58    20    07:19 (S102) | 21:35    10    06:34 (U163)

  3 | 08:34 | 08:11 | 07:25 08:19 (U164) | 07:25 | 06:31 06:58 (S102) | 05:56 06:23 (U163)
| 17:11 | 17:53 | 18:34    40    08:59 (U164) | 20:18 | 20:59    22    07:20 (S102) | 21:35    11    06:34 (U163)

  4 | 08:34 | 08:10 | 07:24 08:19 (U164) | 07:23 | 06:29 06:57 (S102) | 05:56 06:22 (U163)
| 17:12 | 17:55 | 18:36    39    08:58 (U164) | 20:19 | 21:00    23    07:20 (S102) | 21:36    14    06:36 (U163)

  5 | 08:34 | 08:09 | 07:22 08:20 (U164) | 07:21 | 06:28 06:57 (S102) | 05:55 06:21 (U163)
| 17:13 | 17:56 | 18:37    37    08:57 (U164) | 20:21 | 21:02    24    07:21 (S102) | 21:37    15    06:36 (U163)

  6 | 08:33 | 08:07 | 07:20 08:20 (U164) | 07:19 | 06:26 06:55 (S102) | 05:55 06:22 (U163)
| 17:14 | 17:58 | 18:39    36    08:56 (U164) | 20:22 | 21:03    26    07:21 (S102) | 21:38    15    06:37 (U163)

  7 | 08:33 | 08:06 | 07:18 08:21 (U164) | 07:17 | 06:25 06:55 (S102) | 05:54 06:22 (U163)
| 17:16 | 17:59 | 18:40    34    08:55 (U164) | 20:23 | 21:04    27    07:22 (S102) | 21:39    16    06:38 (U163)

  8 | 08:33 | 08:04 | 08:16 09:21 (U164) | 07:15 | 06:23 06:56 (S102) | 05:54 06:21 (U163)
| 17:17 | 18:01 | 18:41    32    09:53 (U164) | 20:25 | 21:06    26    07:22 (S102) | 21:40    17    06:38 (U163)

  9 | 08:33 | 08:03 | 08:14 09:23 (U164) | 07:13 | 06:22 06:55 (S102) | 05:54 06:21 (U163)
| 17:18 | 18:01 | 19:43    28    09:51 (U164) | 20:26 | 21:07    27    07:22 (S102) | 21:40    17    06:38 (U163)

 10 | 08:32 | 08:01 | 08:12 09:24 (U164) | 07:11 | 06:20 06:55 (S102) | 05:53 06:21 (U163)
| 17:19 | 18:02 | 19:44    25    09:49 (U164) | 20:28 | 21:08    27    07:22 (S102) | 21:41    18    06:39 (U163)

 11 | 08:32 | 08:00 | 08:10 09:26 (U164) | 07:09 | 06:19 06:55 (S102) | 05:53 06:21 (U163)
| 17:20 | 18:04 | 19:46    21    09:47 (U164) | 20:29 | 21:10    27    07:22 (S102) | 21:42    19    06:40 (U163)

 12 | 08:31 | 07:58 | 08:08 09:29 (U164) | 07:07 | 06:18 06:56 (S102) | 05:53 06:22 (U163)
| 17:22 | 18:06 | 19:47    14    09:43 (U164) | 20:30 | 21:11    26    07:22 (S102) | 21:42    18    06:40 (U163)

 13 | 08:31 | 07:57 | 08:06 | 07:05 | 06:16 06:55 (S102) | 05:53 06:21 (U163)
| 17:23 | 18:07 | 19:49 | 20:32 | 21:12    26    07:21 (S102) | 21:43    19    06:40 (U163)

 14 | 08:30 | 07:55 08:38 (U164) | 08:04 | 07:04 | 06:15 06:55 (S102) | 05:53 06:21 (U163)
| 17:24 | 18:09     5    08:43 (U164) | 19:50 | 20:33 | 21:13    26    07:21 (S102) | 21:43    19    06:40 (U163)

 15 | 08:30 | 07:54 08:33 (U164) | 08:02 | 07:02 | 06:14 06:56 (S102) | 05:53 06:21 (U163)
| 17:25 | 18:10    16    08:49 (U164) | 19:51 | 20:34 | 21:15    25    07:21 (S102) | 21:44    19    06:40 (U163)

 16 | 08:29 | 07:52 08:30 (U164) | 08:00 | 07:00 | 06:12 06:57 (S102) | 05:53 06:21 (U163)
| 17:27 | 18:12    21    08:51 (U164) | 19:53 | 20:36 | 21:16    23    07:20 (S102) | 21:44    20    06:41 (U163)

 17 | 08:28 | 07:50 08:28 (U164) | 07:58 | 06:58 | 06:11 06:57 (S102) | 05:53 06:21 (U163)
| 17:28 | 18:13    25    08:53 (U164) | 19:54 | 20:37 | 21:17    23    07:20 (S102) | 21:45    20    06:41 (U163)

 18 | 08:28 | 07:49 08:27 (U164) | 07:56 | 06:56 | 06:10 06:58 (S102) | 05:53 06:21 (U163)
| 17:30 | 18:15    28    08:55 (U164) | 19:56 | 20:38 | 21:18    21    07:19 (S102) | 21:45    20    06:41 (U163)

 19 | 08:27 | 07:47 08:25 (U164) | 07:54 | 06:54 | 06:09 06:59 (S102) | 05:53 06:22 (U163)
| 17:31 | 18:16    31    08:56 (U164) | 19:57 | 20:40 | 21:20    20    07:19 (S102) | 21:46    20    06:42 (U163)

 20 | 08:26 | 07:45 08:24 (U164) | 07:52 | 06:53 | 06:08 07:00 (S102) | 05:53 06:22 (U163)
| 17:32 | 18:18    33    08:57 (U164) | 19:58 | 20:41 | 21:21    18    07:18 (S102) | 21:46    20    06:42 (U163)

 21 | 08:25 | 07:44 08:22 (U164) | 07:50 | 06:51 | 06:07 07:01 (S102) | 05:53 06:23 (U163)
| 17:34 | 18:19    36    08:58 (U164) | 20:00 | 20:43 | 21:22    16    07:17 (S102) | 21:46    19    06:42 (U163)

 22 | 08:24 | 07:42 08:22 (U164) | 07:48 | 06:49 | 06:06 07:02 (S102) | 05:53 06:22 (U163)
| 17:35 | 18:21    37    08:59 (U164) | 20:01 | 20:44 | 21:23    13    07:15 (S102) | 21:46    20    06:42 (U163)

 23 | 08:24 | 07:40 08:21 (U164) | 07:46 | 06:47 | 06:05 07:04 (S102) | 05:53 06:22 (U163)
| 17:37 | 18:22    39    09:00 (U164) | 20:03 | 20:45 | 21:24    10    07:14 (S102) | 21:47    20    06:42 (U163)

 24 | 08:23 | 07:38 08:21 (U164) | 07:44 | 06:45 | 06:04 07:07 (S102) | 05:54 06:23 (U163)
| 17:38 | 18:24    39    09:00 (U164) | 20:04 | 20:47 | 21:25     3    07:10 (S102) | 21:47    20    06:43 (U163)

 25 | 08:22 | 07:36 08:20 (U164) | 07:43 | 06:44 | 06:03 | 05:54 06:23 (U163)
| 17:40 | 18:25    40    09:00 (U164) | 20:05 | 20:48 | 21:26 | 21:47    20    06:43 (U163)

 26 | 08:21 | 07:35 08:19 (U164) | 07:41 | 06:42 | 06:02 | 05:54 06:23 (U163)
| 17:41 | 18:27    41    09:00 (U164) | 20:07 | 20:49 | 21:28 | 21:47    20    06:43 (U163)

 27 | 08:20 | 07:33 08:20 (U164) | 07:39 | 06:40 | 06:01 | 05:55 06:24 (U163)
| 17:43 | 18:28    41    09:01 (U164) | 20:08 | 20:51 | 21:29 | 21:47    19    06:43 (U163)

 28 | 08:18 | 07:31 08:19 (U164) | 07:37 | 06:39 | 06:00 | 05:55 06:24 (U163)
| 17:44 | 18:30    41    09:00 (U164) | 20:10 | 20:52 | 21:30 | 21:47    19    06:43 (U163)

 29 | 08:17 | | 07:35 | 06:37 07:06 (S102) | 06:00 | 05:56 06:25 (U163)
| 17:46 | | 20:11 | 20:54     8    07:14 (S102) | 21:31 | 21:47    19    06:44 (U163)

 30 | 08:16 | | 07:33 | 06:35 07:02 (S102) | 05:59 | 05:56 06:25 (U163)
| 17:47 | | 20:12 | 20:55    14    07:16 (S102) | 21:32 | 21:47    18    06:43 (U163)

 31 | 08:15 | | 07:31 | | 05:58 06:27 (U163) | 
| 17:49 | | 20:14 | | 21:33     2    06:29 (U163) | 

Potential sun hours |   279 |   288 |   368 |   407 |   466 |   474
Total, worst case | |   473 |   387 |    22 |   518 |   529

Sun reduction | |  0.50 |  0.63 |  0.59 |  0.68 |  0.71
Oper. time red. | |  0.99 |  0.99 |  0.99 |  0.99 |  0.99

Wind dir. red. | |  0.76 |  0.76 |  0.62 |  0.62 |  0.57
Total reduction | |  0.38 |  0.48 |  0.37 |  0.42 |  0.40

Total, real | |   180 |   185 |     8 |   217 |   213
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SHADOW - Calendar
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout Shadow receptor: SR009 - SR009

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

|July |August |September|October |November|December
| | | | | |

  1 | 05:57 06:25 (U163) | 06:27 07:05 (S102) | 07:07 | 07:46 09:10 (U164) | 07:30 | 08:12
| 21:47    19    06:44 (U163) | 21:23    27    07:32 (S102) | 20:31 | 19:31    11    09:21 (U164) | 17:33 | 17:01

  2 | 05:57 06:25 (U163) | 06:28 07:06 (S102) | 07:08 | 07:47 09:06 (U164) | 07:31 | 08:13
| 21:47    18    06:43 (U163) | 21:21    27    07:33 (S102) | 20:29 | 19:29    18    09:24 (U164) | 17:32 | 17:01

  3 | 05:58 06:26 (U163) | 06:29 07:05 (S102) | 07:09 | 07:49 09:04 (U164) | 07:33 | 08:14
| 21:46    18    06:44 (U163) | 21:20    28    07:33 (S102) | 20:27 | 19:27    23    09:27 (U164) | 17:30 | 17:01

  4 | 05:59 06:27 (U163) | 06:30 07:05 (S102) | 07:10 | 07:50 09:01 (U164) | 07:34 | 08:16
| 21:46    17    06:44 (U163) | 21:19    27    07:32 (S102) | 20:25 | 19:25    27    09:28 (U164) | 17:29 | 17:00

  5 | 05:59 06:27 (U163) | 06:32 07:05 (S102) | 07:12 | 07:51 08:59 (U164) | 07:36 | 08:17
| 21:46    16    06:43 (U163) | 21:17    27    07:32 (S102) | 20:23 | 19:23    30    09:29 (U164) | 17:27 | 17:00

  6 | 06:00 06:28 (U163) | 06:33 07:05 (S102) | 07:13 | 07:53 08:58 (U164) | 07:37 | 08:18
| 21:45    15    06:43 (U163) | 21:16    26    07:31 (S102) | 20:21 | 19:21    33    09:31 (U164) | 17:26 | 17:00

  7 | 06:01 06:29 (U163) | 06:34 07:06 (S102) | 07:14 | 07:54 08:56 (U164) | 07:39 | 08:19
| 21:45    14    06:43 (U163) | 21:14    26    07:32 (S102) | 20:19 | 19:19    35    09:31 (U164) | 17:24 | 16:59

  8 | 06:02 06:28 (U163) | 06:35 07:06 (S102) | 07:16 | 07:55 08:56 (U164) | 07:40 | 08:20
| 21:45    14    06:42 (U163) | 21:13    25    07:31 (S102) | 20:17 | 19:17    36    09:32 (U164) | 17:23 | 16:59

  9 | 06:02 06:30 (U163) | 06:37 07:07 (S102) | 07:17 | 07:57 08:54 (U164) | 07:42 | 08:21
| 21:44    12    06:42 (U163) | 21:11    23    07:30 (S102) | 20:15 | 19:15    39    09:33 (U164) | 17:22 | 16:59

 10 | 06:03 06:31 (U163) | 06:38 07:07 (S102) | 07:18 | 07:58 08:53 (U164) | 07:43 | 08:22
| 21:44    10    06:41 (U163) | 21:10    22    07:29 (S102) | 20:13 | 19:13    39    09:32 (U164) | 17:20 | 16:59

 11 | 06:04 06:32 (U163) | 06:39 07:08 (S102) | 07:20 | 08:00 08:53 (U164) | 07:44 | 08:23
| 21:43     9    06:41 (U163) | 21:08    19    07:27 (S102) | 20:11 | 19:12    40    09:33 (U164) | 17:19 | 16:59

 12 | 06:05 06:34 (U163) | 06:41 07:10 (S102) | 07:21 | 08:01 08:52 (U164) | 07:46 | 08:24
| 21:42     5    06:39 (U163) | 21:06    16    07:26 (S102) | 20:09 | 19:10    41    09:33 (U164) | 17:18 | 16:59

 13 | 06:06 | 06:42 07:12 (S102) | 07:22 | 08:02 08:52 (U164) | 07:47 | 08:25
| 21:42 | 21:05    12    07:24 (S102) | 20:07 | 19:08    41    09:33 (U164) | 17:17 | 16:59

 14 | 06:07 | 06:43 07:15 (S102) | 07:23 | 08:04 08:52 (U164) | 07:49 | 08:26
| 21:41 | 21:03     5    07:20 (S102) | 20:05 | 19:06    41    09:33 (U164) | 17:15 | 16:59

 15 | 06:08 | 06:44 | 07:25 | 08:05 08:52 (U164) | 07:50 | 08:26
| 21:40 | 21:02 | 20:03 | 19:04    41    09:33 (U164) | 17:14 | 16:59

 16 | 06:09 | 06:46 | 07:26 | 08:06 08:52 (U164) | 07:52 | 08:27
| 21:40 | 21:00 | 20:01 | 19:02    40    09:32 (U164) | 17:13 | 17:00

 17 | 06:10 | 06:47 | 07:27 | 08:08 08:52 (U164) | 07:53 | 08:28
| 21:39 | 20:58 | 19:59 | 19:00    40    09:32 (U164) | 17:12 | 17:00

 18 | 06:11 | 06:48 | 07:29 | 08:09 08:52 (U164) | 07:55 | 08:29
| 21:38 | 20:56 | 19:57 | 18:57    39    09:31 (U164) | 17:11 | 17:00

 19 | 06:12 | 06:50 | 07:30 | 08:11 08:53 (U164) | 07:56 | 08:29
| 21:37 | 20:55 | 19:55 | 18:55    38    09:31 (U164) | 17:10 | 17:01

 20 | 06:13 07:15 (S102) | 06:51 | 07:31 | 08:12 08:53 (U164) | 07:57 | 08:30
| 21:36     7    07:22 (S102) | 20:53 | 19:53 | 18:53    37    09:30 (U164) | 17:09 | 17:01

 21 | 06:14 07:13 (S102) | 06:52 | 07:33 | 08:14 08:54 (U164) | 07:59 | 08:30
| 21:35    11    07:24 (S102) | 20:51 | 19:51 | 18:51    35    09:29 (U164) | 17:08 | 17:01

 22 | 06:15 07:11 (S102) | 06:54 | 07:34 | 08:15 08:54 (U164) | 08:00 | 08:31
| 21:34    15    07:26 (S102) | 20:49 | 19:49 | 18:49    33    09:27 (U164) | 17:07 | 17:02

 23 | 06:16 07:10 (S102) | 06:55 | 07:35 | 08:16 08:56 (U164) | 08:02 | 08:31
| 21:33    17    07:27 (S102) | 20:48 | 19:47 | 18:48    31    09:27 (U164) | 17:07 | 17:02

 24 | 06:17 07:09 (S102) | 06:56 | 07:37 | 08:18 08:57 (U164) | 08:03 | 08:32
| 21:32    19    07:28 (S102) | 20:46 | 19:45 | 18:46    28    09:25 (U164) | 17:06 | 17:03

 25 | 06:18 07:08 (S102) | 06:57 | 07:38 | 08:19 08:59 (U164) | 08:04 | 08:32
| 21:31    21    07:29 (S102) | 20:44 | 19:43 | 18:44    24    09:23 (U164) | 17:05 | 17:04

 26 | 06:20 07:08 (S102) | 06:59 | 07:39 | 08:21 09:00 (U164) | 08:06 | 08:33
| 21:30    22    07:30 (S102) | 20:42 | 19:41 | 18:43    20    09:20 (U164) | 17:04 | 17:04

 27 | 06:21 07:08 (S102) | 07:00 | 07:41 | 08:22 09:04 (U164) | 08:07 | 08:33
| 21:29    23    07:31 (S102) | 20:40 | 19:39 | 18:41    14    09:18 (U164) | 17:04 | 17:05

 28 | 06:22 07:07 (S102) | 07:01 | 07:42 | 08:24 | 08:08 | 08:33
| 21:28    24    07:31 (S102) | 20:38 | 19:37 | 18:39 | 17:03 | 17:06

 29 | 06:23 07:06 (S102) | 07:03 | 07:43 | 08:25 | 08:10 | 08:33
| 21:26    26    07:32 (S102) | 20:37 | 19:35 | 18:38 | 17:02 | 17:07

 30 | 06:24 07:06 (S102) | 07:04 | 07:45 | 08:27 | 08:11 | 08:34
| 21:25    26    07:32 (S102) | 20:35 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 06:25 07:05 (S102) | 07:05 | | 08:28 | | 08:34
| 21:24    27    07:32 (S102) | 20:33 | | 18:35 | | 17:08

Potential sun hours |   480 |   441 |   378 |   339 |   282 |   267
Total, worst case |   405 |   310 | |   874 | |

Sun reduction |  0.76 |  0.73 | |  0.52 | |
Oper. time red. |  0.99 |  0.99 | |  0.99 | |

Wind dir. red. |  0.60 |  0.62 | |  0.76 | |
Total reduction |  0.45 |  0.45 | |  0.40 | |

Total, real |   183 |   139 | |   346 | |
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SHADOW - Calendar
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout Shadow receptor: SR010 - SR010

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:34 | 08:14 | 07:29 | 07:29 | 06:34 | 05:57 | 05:57 | 06:27 | 07:06 | 07:46 | 07:30 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:34 | 21:47 | 21:23 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:13 | 07:27 | 07:27 | 06:32 | 05:57 | 05:57 | 06:28 | 07:08 | 07:47 | 07:31 | 08:13
| 17:10 | 17:52 | 18:33 | 20:16 | 20:58 | 21:35 | 21:47 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:34 | 08:11 | 07:25 | 07:25 | 06:30 | 05:56 | 05:58 | 06:29 | 07:09 | 07:49 | 07:33 | 08:15
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:36 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:34 | 08:10 | 07:24 | 07:23 | 06:29 | 05:56 | 05:58 | 06:30 | 07:10 | 07:50 | 07:34 | 08:16
| 17:12 | 17:55 | 18:36 | 20:19 | 21:00 | 21:36 | 21:46 | 21:19 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:34 | 08:09 | 07:22 | 07:21 | 06:27 | 05:55 | 05:59 | 06:32 | 07:12 | 07:51 | 07:36 | 08:17
| 17:13 | 17:56 | 18:37 | 20:21 | 21:02 | 21:37 | 21:46 | 21:17 | 20:23 | 19:23 | 17:27 | 17:00

  6 | 08:33 | 08:07 | 07:20 | 07:19 | 06:26 | 05:55 | 06:00 | 06:33 | 07:13 | 07:53 | 07:37 | 08:18
| 17:14 | 17:58 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:16 | 20:21 | 19:21 | 17:26 | 17:00

  7 | 08:33 | 08:06 | 07:18 | 07:17 | 06:24 | 05:54 | 06:01 | 06:34 | 07:14 | 07:54 | 07:39 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 | 06:23 | 05:54 | 06:01 | 06:35 | 07:16 | 07:55 | 07:40 | 08:20
| 17:17 | 18:01 | 18:41 | 20:25 | 21:06 | 21:40 | 21:45 | 21:13 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:33 | 08:03 | 08:14 | 07:13 | 06:22 | 05:54 | 06:02 | 06:37 | 07:17 | 07:57 | 07:42 | 08:21
| 17:18 | 18:01 | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:22 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:28 | 21:08 | 21:41 | 21:44 | 21:10 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 | 08:10 | 07:09 | 06:19 | 05:53 | 06:04 | 06:39 | 07:20 | 08:00 | 07:45 | 08:23
| 17:20 | 18:04 | 19:46 | 20:29 | 21:10 | 21:42 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 | 07:07 | 06:17 | 05:53 | 06:05 | 06:40 | 07:21 | 08:01 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 | 21:43 | 21:07 | 20:09 | 19:10 | 17:18 | 16:59

 13 | 08:31 | 07:57 | 08:06 | 07:05 | 06:16 | 05:53 | 06:06 | 06:42 | 07:22 | 08:02 | 07:47 | 08:25
| 17:23 | 18:07 | 19:49 | 20:32 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:08 | 17:17 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:03 | 06:15 | 05:53 | 06:07 | 06:43 | 07:23 | 08:04 | 07:49 | 08:26
| 17:24 | 18:09 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:06 | 17:15 | 16:59

 15 | 08:30 | 07:54 | 08:02 | 07:02 | 06:14 | 05:52 | 06:08 | 06:44 | 07:25 | 08:05 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:15 | 21:44 | 21:40 | 21:02 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 07:00 | 06:12 | 05:52 | 06:09 | 06:46 | 07:26 | 08:06 | 07:52 | 08:27
| 17:27 | 18:12 | 19:53 | 20:36 | 21:16 | 21:44 | 21:40 | 21:00 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:29 | 07:50 | 07:58 | 06:58 | 06:11 | 05:52 | 06:10 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 17:00

 18 | 08:28 | 07:49 | 07:56 | 06:56 | 06:10 | 05:52 | 06:11 | 06:48 | 07:29 | 08:09 | 07:55 | 08:29
| 17:29 | 18:15 | 19:56 | 20:39 | 21:18 | 21:45 | 21:38 | 20:57 | 19:57 | 18:57 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 | 06:09 | 05:53 | 06:12 | 06:50 | 07:30 | 08:11 | 07:56 | 08:29
| 17:31 | 18:16 | 19:57 | 20:40 | 21:20 | 21:46 | 21:37 | 20:55 | 19:55 | 18:55 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:08 | 05:53 | 06:13 | 06:51 | 07:31 | 08:12 | 07:58 | 08:30
| 17:32 | 18:18 | 19:58 | 20:41 | 21:21 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:01

 21 | 08:25 | 07:44 | 07:50 | 06:51 | 06:07 | 05:53 | 06:14 | 06:52 | 07:33 | 08:14 | 07:59 | 08:31
| 17:34 | 18:19 | 20:00 | 20:43 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:25 | 07:42 | 07:48 | 06:49 | 06:06 | 05:53 | 06:15 | 06:53 | 07:34 | 08:15 | 08:00 | 08:31
| 17:35 | 18:21 | 20:01 | 20:44 | 21:23 | 21:47 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:02

 23 | 08:24 | 07:40 | 07:46 | 06:47 | 06:05 | 05:53 | 06:16 | 06:55 | 07:35 | 08:17 | 08:02 | 08:32
| 17:37 | 18:22 | 20:03 | 20:45 | 21:24 | 21:47 | 21:33 | 20:48 | 19:47 | 18:48 | 17:06 | 17:02

 24 | 08:23 | 07:38 | 07:44 | 06:45 | 06:04 | 05:54 | 06:17 | 06:56 | 07:37 | 08:18 | 08:03 | 08:32
| 17:38 | 18:24 | 20:04 | 20:47 | 21:25 | 21:47 | 21:32 | 20:46 | 19:45 | 18:46 | 17:06 | 17:03

 25 | 08:22 | 07:36 | 07:42 | 06:44 | 06:03 | 05:54 | 06:18 | 06:57 | 07:38 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:27 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:21 | 07:35 | 07:40 | 06:42 | 06:02 | 05:54 | 06:19 | 06:59 | 07:39 | 08:21 | 08:06 | 08:33
| 17:41 | 18:27 | 20:07 | 20:49 | 21:28 | 21:47 | 21:30 | 20:42 | 19:41 | 18:43 | 17:04 | 17:04

 27 | 08:20 | 07:33 | 07:38 | 06:40 | 06:01 | 05:55 | 06:21 | 07:00 | 07:41 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:51 | 21:29 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:04 | 17:05

 28 | 08:18 | 07:31 | 07:36 | 06:39 | 06:00 | 05:55 | 06:22 | 07:01 | 07:42 | 08:24 | 08:08 | 08:33
| 17:44 | 18:30 | 20:10 | 20:52 | 21:30 | 21:47 | 21:28 | 20:38 | 19:37 | 18:39 | 17:03 | 17:06

 29 | 08:17 | | 07:35 | 06:37 | 05:59 | 05:56 | 06:23 | 07:03 | 07:43 | 08:25 | 08:10 | 08:33
| 17:45 | | 20:11 | 20:54 | 21:31 | 21:47 | 21:27 | 20:37 | 19:35 | 18:38 | 17:02 | 17:06

 30 | 08:16 | | 07:33 | 06:35 | 05:59 | 05:56 | 06:24 | 07:04 | 07:45 | 08:27 | 08:11 | 08:34
| 17:47 | | 20:12 | 20:55 | 21:32 | 21:47 | 21:25 | 20:35 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:15 | | 07:31 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:34
| 17:48 | | 20:14 | | 21:33 | | 21:24 | 20:33 | | 18:35 | | 17:08

Potential sun hours |   279 |   287 |   368 |   407 |   466 |   474 |   480 |   441 |   378 |   338 |   282 |   266
Total, worst case | | | | | | | | | | | |

Sun reduction | | | | | | | | | | | |
Oper. time red. | | | | | | | | | | | |

Wind dir. red. | | | | | | | | | | | |
Total reduction | | | | | | | | | | | |

Total, real | | | | | | | | | | | |
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SHADOW - Calendar
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout Shadow receptor: SR011 - SR011

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:34 | 08:14 | 07:29 | 07:29 | 06:34 | 05:58 | 05:57 | 06:27 | 07:07 | 07:46 | 07:30 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:33 | 21:47 | 21:22 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:12 | 07:27 | 07:27 | 06:32 | 05:57 | 05:57 | 06:28 | 07:08 | 07:47 | 07:31 | 08:13
| 17:10 | 17:52 | 18:33 | 20:16 | 20:57 | 21:34 | 21:46 | 21:21 | 20:29 | 19:29 | 17:32 | 17:01

  3 | 08:34 | 08:11 | 07:25 | 07:25 | 06:31 | 05:56 | 05:58 | 06:29 | 07:09 | 07:48 | 07:33 | 08:14
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:01

  4 | 08:34 | 08:10 | 07:23 | 07:23 | 06:29 | 05:56 | 05:59 | 06:30 | 07:10 | 07:50 | 07:34 | 08:15
| 17:12 | 17:55 | 18:36 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:29 | 17:00

  5 | 08:33 | 08:08 | 07:22 | 07:21 | 06:27 | 05:55 | 05:59 | 06:32 | 07:12 | 07:51 | 07:35 | 08:17
| 17:13 | 17:56 | 18:37 | 20:21 | 21:01 | 21:37 | 21:46 | 21:17 | 20:23 | 19:23 | 17:27 | 17:00

  6 | 08:33 | 08:07 | 07:20 | 07:19 | 06:26 | 05:55 | 06:00 | 06:33 | 07:13 | 07:53 | 07:37 | 08:18
| 17:14 | 17:58 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:16 | 20:21 | 19:21 | 17:26 | 17:00

  7 | 08:33 | 08:06 | 07:18 | 07:17 | 06:25 | 05:54 | 06:01 | 06:34 | 07:14 | 07:54 | 07:38 | 08:19
| 17:16 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 | 06:23 | 05:54 | 06:02 | 06:35 | 07:16 | 07:55 | 07:40 | 08:20
| 17:17 | 18:01 | 18:41 | 20:25 | 21:05 | 21:39 | 21:44 | 21:13 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:32 | 08:03 | 08:14 | 07:13 | 06:22 | 05:54 | 06:02 | 06:37 | 07:17 | 07:57 | 07:41 | 08:21
| 17:18 | 18:01 | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:22 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:43 | 21:09 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 | 08:10 | 07:09 | 06:19 | 05:53 | 06:04 | 06:39 | 07:20 | 07:59 | 07:44 | 08:23
| 17:20 | 18:04 | 19:46 | 20:29 | 21:09 | 21:41 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 | 07:07 | 06:18 | 05:53 | 06:05 | 06:41 | 07:21 | 08:01 | 07:46 | 08:24
| 17:22 | 18:06 | 19:47 | 20:30 | 21:11 | 21:42 | 21:42 | 21:06 | 20:09 | 19:10 | 17:18 | 16:59

 13 | 08:31 | 07:57 | 08:06 | 07:05 | 06:16 | 05:53 | 06:06 | 06:42 | 07:22 | 08:02 | 07:47 | 08:25
| 17:23 | 18:07 | 19:49 | 20:32 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:08 | 17:17 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:03 | 06:15 | 05:53 | 06:07 | 06:43 | 07:23 | 08:04 | 07:49 | 08:25
| 17:24 | 18:09 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:06 | 17:15 | 16:59

 15 | 08:30 | 07:53 | 08:02 | 07:02 | 06:14 | 05:53 | 06:08 | 06:44 | 07:25 | 08:05 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:14 | 21:44 | 21:40 | 21:01 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 07:00 | 06:12 | 05:53 | 06:09 | 06:46 | 07:26 | 08:06 | 07:52 | 08:27
| 17:27 | 18:12 | 19:53 | 20:36 | 21:16 | 21:44 | 21:39 | 21:00 | 20:01 | 19:02 | 17:13 | 17:00

 17 | 08:28 | 07:50 | 07:58 | 06:58 | 06:11 | 05:53 | 06:10 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 17:00

 18 | 08:28 | 07:49 | 07:56 | 06:56 | 06:10 | 05:53 | 06:11 | 06:48 | 07:29 | 08:09 | 07:54 | 08:28
| 17:30 | 18:15 | 19:56 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:57 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 | 06:09 | 05:53 | 06:12 | 06:50 | 07:30 | 08:11 | 07:56 | 08:29
| 17:31 | 18:16 | 19:57 | 20:40 | 21:19 | 21:45 | 21:37 | 20:55 | 19:55 | 18:55 | 17:10 | 17:01

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:08 | 05:53 | 06:13 | 06:51 | 07:31 | 08:12 | 07:57 | 08:30
| 17:32 | 18:18 | 19:58 | 20:41 | 21:21 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:01

 21 | 08:25 | 07:43 | 07:50 | 06:51 | 06:07 | 05:53 | 06:14 | 06:52 | 07:33 | 08:14 | 07:59 | 08:30
| 17:34 | 18:19 | 20:00 | 20:42 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:42 | 07:48 | 06:49 | 06:06 | 05:53 | 06:15 | 06:54 | 07:34 | 08:15 | 08:00 | 08:31
| 17:35 | 18:21 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:02

 23 | 08:23 | 07:40 | 07:46 | 06:47 | 06:05 | 05:53 | 06:16 | 06:55 | 07:35 | 08:16 | 08:02 | 08:31
| 17:37 | 18:22 | 20:03 | 20:45 | 21:24 | 21:46 | 21:33 | 20:48 | 19:47 | 18:48 | 17:07 | 17:02

 24 | 08:22 | 07:38 | 07:44 | 06:45 | 06:04 | 05:54 | 06:17 | 06:56 | 07:36 | 08:18 | 08:03 | 08:32
| 17:38 | 18:24 | 20:04 | 20:47 | 21:25 | 21:47 | 21:32 | 20:46 | 19:45 | 18:46 | 17:06 | 17:03

 25 | 08:21 | 07:36 | 07:42 | 06:44 | 06:03 | 05:54 | 06:18 | 06:57 | 07:38 | 08:19 | 08:04 | 08:32
| 17:40 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:04

 26 | 08:20 | 07:35 | 07:40 | 06:42 | 06:02 | 05:54 | 06:19 | 06:59 | 07:39 | 08:21 | 08:06 | 08:32
| 17:41 | 18:27 | 20:07 | 20:49 | 21:27 | 21:47 | 21:30 | 20:42 | 19:41 | 18:43 | 17:04 | 17:04

 27 | 08:19 | 07:33 | 07:38 | 06:40 | 06:01 | 05:55 | 06:21 | 07:00 | 07:40 | 08:22 | 08:07 | 08:33
| 17:43 | 18:28 | 20:08 | 20:51 | 21:28 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:04 | 17:05

 28 | 08:18 | 07:31 | 07:36 | 06:39 | 06:00 | 05:55 | 06:22 | 07:01 | 07:42 | 08:24 | 08:08 | 08:33
| 17:44 | 18:30 | 20:09 | 20:52 | 21:29 | 21:47 | 21:28 | 20:38 | 19:37 | 18:39 | 17:03 | 17:06

 29 | 08:17 | | 07:34 | 06:37 | 06:00 | 05:56 | 06:23 | 07:03 | 07:43 | 08:25 | 08:09 | 08:33
| 17:46 | | 20:11 | 20:53 | 21:31 | 21:47 | 21:26 | 20:36 | 19:35 | 18:38 | 17:02 | 17:07

 30 | 08:16 | | 07:33 | 06:35 | 05:59 | 05:56 | 06:24 | 07:04 | 07:44 | 08:27 | 08:11 | 08:33
| 17:47 | | 20:12 | 20:55 | 21:32 | 21:47 | 21:25 | 20:35 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:15 | | 07:31 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:33
| 17:49 | | 20:14 | | 21:33 | | 21:24 | 20:33 | | 18:35 | | 17:08

Potential sun hours |   279 |   288 |   368 |   407 |   466 |   474 |   480 |   441 |   378 |   339 |   282 |   267
Total, worst case | | | | | | | | | | | |

Sun reduction | | | | | | | | | | | |
Oper. time red. | | | | | | | | | | | |

Wind dir. red. | | | | | | | | | | | |
Total reduction | | | | | | | | | | | |

Total, real | | | | | | | | | | | |
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SHADOW - Calendar
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout Shadow receptor: SR012 - SR012

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:34 | 08:14 | 07:29 | 07:29 | 06:34 | 05:57 | 05:57 | 06:27 | 07:06 | 07:46 | 07:29 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:33 | 21:46 | 21:22 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:12 | 07:27 | 07:27 | 06:32 | 05:57 | 05:57 | 06:28 | 07:08 | 07:47 | 07:31 | 08:13
| 17:10 | 17:52 | 18:33 | 20:16 | 20:57 | 21:34 | 21:46 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:34 | 08:11 | 07:25 | 07:25 | 06:31 | 05:56 | 05:58 | 06:29 | 07:09 | 07:48 | 07:32 | 08:14
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:01

  4 | 08:33 | 08:10 | 07:23 | 07:23 | 06:29 | 05:56 | 05:59 | 06:30 | 07:10 | 07:50 | 07:34 | 08:15
| 17:12 | 17:55 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:33 | 08:08 | 07:22 | 07:21 | 06:27 | 05:55 | 05:59 | 06:32 | 07:12 | 07:51 | 07:35 | 08:17
| 17:13 | 17:56 | 18:37 | 20:20 | 21:01 | 21:37 | 21:45 | 21:17 | 20:23 | 19:23 | 17:27 | 17:00

  6 | 08:33 | 08:07 | 07:20 | 07:19 | 06:26 | 05:55 | 06:00 | 06:33 | 07:13 | 07:52 | 07:37 | 08:18
| 17:14 | 17:58 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:15 | 20:21 | 19:21 | 17:26 | 17:00

  7 | 08:33 | 08:06 | 07:18 | 07:17 | 06:24 | 05:54 | 06:01 | 06:34 | 07:14 | 07:54 | 07:38 | 08:19
| 17:16 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 | 06:23 | 05:54 | 06:02 | 06:35 | 07:16 | 07:55 | 07:40 | 08:20
| 17:17 | 18:01 | 18:41 | 20:25 | 21:05 | 21:39 | 21:44 | 21:12 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:32 | 08:03 | 08:14 | 07:13 | 06:22 | 05:54 | 06:02 | 06:37 | 07:17 | 07:57 | 07:41 | 08:21
| 17:18 | 18:01 | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:22 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:43 | 21:09 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 | 08:10 | 07:09 | 06:19 | 05:53 | 06:04 | 06:39 | 07:19 | 07:59 | 07:44 | 08:23
| 17:20 | 18:04 | 19:46 | 20:29 | 21:09 | 21:41 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 | 07:07 | 06:17 | 05:53 | 06:05 | 06:40 | 07:21 | 08:01 | 07:46 | 08:24
| 17:22 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:18 | 16:59

 13 | 08:31 | 07:57 | 08:06 | 07:05 | 06:16 | 05:53 | 06:06 | 06:42 | 07:22 | 08:02 | 07:47 | 08:25
| 17:23 | 18:07 | 19:48 | 20:31 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:08 | 17:17 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:03 | 06:15 | 05:53 | 06:07 | 06:43 | 07:23 | 08:04 | 07:49 | 08:25
| 17:24 | 18:09 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:06 | 17:15 | 16:59

 15 | 08:30 | 07:53 | 08:02 | 07:02 | 06:14 | 05:53 | 06:08 | 06:44 | 07:25 | 08:05 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:14 | 21:44 | 21:40 | 21:01 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 07:00 | 06:12 | 05:53 | 06:09 | 06:46 | 07:26 | 08:06 | 07:52 | 08:27
| 17:27 | 18:12 | 19:53 | 20:36 | 21:16 | 21:44 | 21:39 | 21:00 | 20:01 | 19:02 | 17:13 | 17:00

 17 | 08:28 | 07:50 | 07:58 | 06:58 | 06:11 | 05:53 | 06:10 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 17:00

 18 | 08:28 | 07:48 | 07:56 | 06:56 | 06:10 | 05:53 | 06:11 | 06:48 | 07:29 | 08:09 | 07:54 | 08:28
| 17:29 | 18:15 | 19:56 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 | 06:09 | 05:53 | 06:12 | 06:50 | 07:30 | 08:11 | 07:56 | 08:29
| 17:31 | 18:16 | 19:57 | 20:40 | 21:19 | 21:45 | 21:37 | 20:55 | 19:55 | 18:55 | 17:10 | 17:01

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:08 | 05:53 | 06:13 | 06:51 | 07:31 | 08:12 | 07:57 | 08:30
| 17:32 | 18:18 | 19:58 | 20:41 | 21:20 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:01

 21 | 08:25 | 07:43 | 07:50 | 06:51 | 06:07 | 05:53 | 06:14 | 06:52 | 07:32 | 08:13 | 07:59 | 08:30
| 17:34 | 18:19 | 20:00 | 20:42 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:42 | 07:48 | 06:49 | 06:06 | 05:53 | 06:15 | 06:53 | 07:34 | 08:15 | 08:00 | 08:31
| 17:35 | 18:21 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:02

 23 | 08:23 | 07:40 | 07:46 | 06:47 | 06:05 | 05:53 | 06:16 | 06:55 | 07:35 | 08:16 | 08:01 | 08:31
| 17:37 | 18:22 | 20:03 | 20:45 | 21:24 | 21:46 | 21:33 | 20:47 | 19:47 | 18:48 | 17:07 | 17:02

 24 | 08:22 | 07:38 | 07:44 | 06:45 | 06:04 | 05:54 | 06:17 | 06:56 | 07:36 | 08:18 | 08:03 | 08:32
| 17:38 | 18:24 | 20:04 | 20:47 | 21:25 | 21:47 | 21:32 | 20:46 | 19:45 | 18:46 | 17:06 | 17:03

 25 | 08:21 | 07:36 | 07:42 | 06:44 | 06:03 | 05:54 | 06:18 | 06:57 | 07:38 | 08:19 | 08:04 | 08:32
| 17:40 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:04

 26 | 08:20 | 07:34 | 07:40 | 06:42 | 06:02 | 05:54 | 06:19 | 06:59 | 07:39 | 08:21 | 08:05 | 08:32
| 17:41 | 18:27 | 20:07 | 20:49 | 21:27 | 21:47 | 21:30 | 20:42 | 19:41 | 18:43 | 17:04 | 17:04

 27 | 08:19 | 07:33 | 07:38 | 06:40 | 06:01 | 05:55 | 06:21 | 07:00 | 07:40 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:51 | 21:28 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:04 | 17:05

 28 | 08:18 | 07:31 | 07:36 | 06:39 | 06:00 | 05:55 | 06:22 | 07:01 | 07:42 | 08:24 | 08:08 | 08:33
| 17:44 | 18:30 | 20:09 | 20:52 | 21:29 | 21:47 | 21:27 | 20:38 | 19:37 | 18:39 | 17:03 | 17:06

 29 | 08:17 | | 07:34 | 06:37 | 06:00 | 05:56 | 06:23 | 07:03 | 07:43 | 08:25 | 08:09 | 08:33
| 17:45 | | 20:11 | 20:53 | 21:30 | 21:47 | 21:26 | 20:36 | 19:35 | 18:38 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:59 | 05:56 | 06:24 | 07:04 | 07:44 | 08:27 | 08:11 | 08:33
| 17:47 | | 20:12 | 20:55 | 21:31 | 21:47 | 21:25 | 20:34 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:15 | | 07:30 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:33
| 17:49 | | 20:14 | | 21:32 | | 21:24 | 20:33 | | 18:35 | | 17:08

Potential sun hours |   279 |   288 |   368 |   407 |   466 |   474 |   480 |   441 |   378 |   339 |   282 |   267
Total, worst case | | | | | | | | | | | |

Sun reduction | | | | | | | | | | | |
Oper. time red. | | | | | | | | | | | |

Wind dir. red. | | | | | | | | | | | |
Total reduction | | | | | | | | | | | |

Total, real | | | | | | | | | | | |
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SHADOW - Calendar
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout Shadow receptor: SR013 - SR013

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:34 | 08:14 | 07:29 | 07:28 | 06:33 | 05:57 | 05:56 | 06:26 | 07:06 | 07:46 | 07:30 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:34 | 21:47 | 21:23 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:13 | 07:27 | 07:26 | 06:32 | 05:56 | 05:57 | 06:28 | 07:08 | 07:47 | 07:31 | 08:13
| 17:10 | 17:51 | 18:32 | 20:16 | 20:58 | 21:35 | 21:47 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:34 | 08:11 | 07:25 | 07:24 | 06:30 | 05:56 | 05:58 | 06:29 | 07:09 | 07:48 | 07:33 | 08:15
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:36 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:34 | 08:10 | 07:23 | 07:23 | 06:29 | 05:55 | 05:58 | 06:30 | 07:10 | 07:50 | 07:34 | 08:16
| 17:12 | 17:54 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:19 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:34 | 08:09 | 07:22 | 07:21 | 06:27 | 05:55 | 05:59 | 06:31 | 07:12 | 07:51 | 07:36 | 08:17
| 17:13 | 17:56 | 18:37 | 20:21 | 21:02 | 21:37 | 21:46 | 21:17 | 20:23 | 19:23 | 17:27 | 17:00

  6 | 08:33 | 08:07 | 07:20 | 07:19 | 06:26 | 05:54 | 06:00 | 06:33 | 07:13 | 07:53 | 07:37 | 08:18
| 17:14 | 17:58 | 18:38 | 20:22 | 21:03 | 21:38 | 21:46 | 21:16 | 20:21 | 19:21 | 17:25 | 16:59

  7 | 08:33 | 08:06 | 07:18 | 07:17 | 06:24 | 05:54 | 06:00 | 06:34 | 07:14 | 07:54 | 07:39 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 | 06:23 | 05:54 | 06:01 | 06:35 | 07:15 | 07:55 | 07:40 | 08:20
| 17:16 | 18:01 | 18:41 | 20:25 | 21:06 | 21:40 | 21:45 | 21:13 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:33 | 08:03 | 08:14 | 07:13 | 06:21 | 05:53 | 06:02 | 06:36 | 07:17 | 07:57 | 07:42 | 08:21
| 17:18 | 18:01 | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:21 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:44 | 21:10 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 | 08:10 | 07:09 | 06:19 | 05:53 | 06:04 | 06:39 | 07:19 | 07:59 | 07:45 | 08:23
| 17:20 | 18:04 | 19:46 | 20:29 | 21:10 | 21:42 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 | 07:07 | 06:17 | 05:53 | 06:05 | 06:40 | 07:21 | 08:01 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 | 21:43 | 21:06 | 20:09 | 19:09 | 17:18 | 16:59

 13 | 08:31 | 07:57 | 08:06 | 07:05 | 06:16 | 05:52 | 06:05 | 06:42 | 07:22 | 08:02 | 07:47 | 08:25
| 17:22 | 18:07 | 19:48 | 20:32 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:07 | 17:16 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:03 | 06:15 | 05:52 | 06:06 | 06:43 | 07:23 | 08:04 | 07:49 | 08:26
| 17:24 | 18:08 | 19:50 | 20:33 | 21:13 | 21:44 | 21:41 | 21:03 | 20:05 | 19:06 | 17:15 | 16:59

 15 | 08:30 | 07:54 | 08:02 | 07:01 | 06:13 | 05:52 | 06:07 | 06:44 | 07:25 | 08:05 | 07:50 | 08:27
| 17:25 | 18:10 | 19:51 | 20:34 | 21:15 | 21:44 | 21:41 | 21:02 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 07:00 | 06:12 | 05:52 | 06:08 | 06:45 | 07:26 | 08:06 | 07:52 | 08:27
| 17:26 | 18:11 | 19:53 | 20:36 | 21:16 | 21:45 | 21:40 | 21:00 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:29 | 07:50 | 07:58 | 06:58 | 06:11 | 05:52 | 06:09 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 16:59

 18 | 08:28 | 07:49 | 07:56 | 06:56 | 06:10 | 05:52 | 06:10 | 06:48 | 07:29 | 08:09 | 07:55 | 08:29
| 17:29 | 18:14 | 19:56 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 | 06:09 | 05:52 | 06:11 | 06:49 | 07:30 | 08:11 | 07:56 | 08:29
| 17:31 | 18:16 | 19:57 | 20:40 | 21:20 | 21:46 | 21:37 | 20:55 | 19:55 | 18:55 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:08 | 05:52 | 06:12 | 06:51 | 07:31 | 08:12 | 07:58 | 08:30
| 17:32 | 18:18 | 19:58 | 20:41 | 21:21 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:01

 21 | 08:25 | 07:43 | 07:50 | 06:50 | 06:06 | 05:53 | 06:13 | 06:52 | 07:32 | 08:14 | 07:59 | 08:31
| 17:33 | 18:19 | 20:00 | 20:43 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:25 | 07:42 | 07:48 | 06:49 | 06:05 | 05:53 | 06:15 | 06:53 | 07:34 | 08:15 | 08:00 | 08:31
| 17:35 | 18:21 | 20:01 | 20:44 | 21:23 | 21:47 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:01

 23 | 08:24 | 07:40 | 07:46 | 06:47 | 06:04 | 05:53 | 06:16 | 06:55 | 07:35 | 08:16 | 08:02 | 08:32
| 17:36 | 18:22 | 20:03 | 20:45 | 21:24 | 21:47 | 21:33 | 20:48 | 19:47 | 18:47 | 17:06 | 17:02

 24 | 08:23 | 07:38 | 07:44 | 06:45 | 06:03 | 05:53 | 06:17 | 06:56 | 07:36 | 08:18 | 08:03 | 08:32
| 17:38 | 18:24 | 20:04 | 20:47 | 21:25 | 21:47 | 21:32 | 20:46 | 19:45 | 18:46 | 17:05 | 17:03

 25 | 08:22 | 07:36 | 07:42 | 06:43 | 06:03 | 05:54 | 06:18 | 06:57 | 07:38 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:27 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:21 | 07:35 | 07:40 | 06:42 | 06:02 | 05:54 | 06:19 | 06:58 | 07:39 | 08:21 | 08:06 | 08:33
| 17:41 | 18:27 | 20:07 | 20:49 | 21:28 | 21:47 | 21:30 | 20:42 | 19:41 | 18:42 | 17:04 | 17:04

 27 | 08:20 | 07:33 | 07:38 | 06:40 | 06:01 | 05:54 | 06:20 | 07:00 | 07:40 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:51 | 21:29 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:03 | 17:05

 28 | 08:18 | 07:31 | 07:36 | 06:38 | 06:00 | 05:55 | 06:21 | 07:01 | 07:42 | 08:24 | 08:08 | 08:33
| 17:44 | 18:30 | 20:09 | 20:52 | 21:30 | 21:47 | 21:28 | 20:38 | 19:37 | 18:39 | 17:03 | 17:05

 29 | 08:17 | | 07:34 | 06:37 | 05:59 | 05:55 | 06:23 | 07:02 | 07:43 | 08:25 | 08:10 | 08:34
| 17:45 | | 20:11 | 20:54 | 21:31 | 21:47 | 21:27 | 20:37 | 19:35 | 18:37 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:58 | 05:56 | 06:24 | 07:04 | 07:44 | 08:27 | 08:11 | 08:34
| 17:47 | | 20:12 | 20:55 | 21:32 | 21:47 | 21:25 | 20:35 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:15 | | 07:30 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:34
| 17:48 | | 20:14 | | 21:33 | | 21:24 | 20:33 | | 18:34 | | 17:08

Potential sun hours |   279 |   287 |   368 |   407 |   466 |   475 |   480 |   441 |   378 |   338 |   282 |   266
Total, worst case | | | | | | | | | | | |

Sun reduction | | | | | | | | | | | |
Oper. time red. | | | | | | | | | | | |

Wind dir. red. | | | | | | | | | | | |
Total reduction | | | | | | | | | | | |

Total, real | | | | | | | | | | | |
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SHADOW - Calendar
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout Shadow receptor: SR014 - SR014

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

|January |February |March |April |May |June
| | | | | |

  1 | 08:34 15:33 (S120) | 08:14 | 07:29 07:51 (S118) | 07:28 | 06:33 20:01 (S125) | 05:57
| 17:09    46    16:19 (S120) | 17:50 | 18:31    23    17:59 (S121) | 20:15 | 20:56    30    20:31 (S125) | 21:34

  2 | 08:34 15:34 (S120) | 08:12 | 07:27 07:49 (S118) | 07:26 | 06:32 20:00 (S125) | 05:57
| 17:10    45    16:19 (S120) | 17:51 | 18:32    19    17:55 (S121) | 20:16 | 20:57    31    20:31 (S125) | 21:34

  3 | 08:34 15:35 (S120) | 08:11 | 07:25 07:47 (S118) | 07:24 | 06:30 19:59 (S125) | 05:56
| 17:11    45    16:20 (S120) | 17:53 | 18:34    20    08:07 (S118) | 20:18 | 20:59    33    20:32 (S125) | 21:35

  4 | 08:34 15:35 (S120) | 08:10 | 07:23 07:45 (S118) | 07:23 | 06:29 19:58 (S125) | 05:56
| 17:12    45    16:20 (S120) | 17:55 | 18:35    23    08:08 (S118) | 20:19 | 21:00    34    20:32 (S125) | 21:36

  5 | 08:33 15:35 (S120) | 08:08 | 07:22 07:43 (S118) | 07:21 | 06:27 19:58 (S125) | 05:55
| 17:13    45    16:20 (S120) | 17:56 | 18:37    26    08:09 (S118) | 20:20 | 21:01    35    20:33 (S125) | 21:37

  6 | 08:33 15:36 (S120) | 08:07 | 07:20 07:41 (S118) | 07:19 | 06:26 19:57 (S125) | 05:55
| 17:14    44    16:20 (S120) | 17:58 | 18:38    28    08:09 (S118) | 20:22 | 21:03    35    20:32 (S125) | 21:38

  7 | 08:33 15:37 (S120) | 08:06 | 07:18 07:39 (S118) | 07:17 | 06:24 19:58 (S125) | 05:54
| 17:15    44    16:21 (S120) | 17:59 | 18:40    31    08:10 (S118) | 20:23 | 21:04    35    20:33 (S125) | 21:39

  8 | 08:33 15:37 (S120) | 08:04 | 08:16 08:37 (S118) | 07:15 | 06:23 19:57 (S125) | 05:54
| 17:16    44    16:21 (S120) | 18:01 | 18:41    33    09:10 (S118) | 20:25 | 21:05    35    20:32 (S125) | 21:39

  9 | 08:32 15:38 (S120) | 08:03 | 08:14 08:35 (S118) | 07:13 | 06:21 19:57 (S125) | 05:53
| 17:18    43    16:21 (S120) | 18:01 | 19:43    35    09:10 (S118) | 20:26 | 21:07    35    20:32 (S125) | 21:40

 10 | 08:32 15:38 (S120) | 08:01 | 08:12 08:35 (S118) | 07:11 | 06:20 19:57 (S125) | 05:53
| 17:19    43    16:21 (S120) | 18:02 | 19:44    35    09:10 (S118) | 20:27 | 21:08    35    20:32 (S125) | 21:41

 11 | 08:32 15:39 (S120) | 08:00 | 08:10 08:35 (S118) | 07:09 | 06:19 19:58 (S125) | 05:53
| 17:20    43    16:22 (S120) | 18:04 | 19:46    34    09:09 (S118) | 20:29 | 21:09    35    20:33 (S125) | 21:42

 12 | 08:31 15:39 (S120) | 07:58 | 08:08 08:34 (S118) | 07:07 | 06:17 19:57 (S125) | 05:53
| 17:21    42    16:21 (S120) | 18:05 | 19:47    35    09:09 (S118) | 20:30 | 21:11    35    20:32 (S125) | 21:42

 13 | 08:31 15:41 (S120) | 07:57 | 08:06 08:34 (S118) | 07:05 | 06:16 19:58 (S125) | 05:53
| 17:23    41    16:22 (S120) | 18:07 | 19:48    34    09:08 (S118) | 20:31 | 21:12    34    20:32 (S125) | 21:43

 14 | 08:30 15:41 (S120) | 07:55 | 08:04 08:34 (S118) | 07:03 | 06:15 19:58 (S125) | 05:52
| 17:24    41    16:22 (S120) | 18:08 | 19:50    34    09:08 (S118) | 20:33 | 21:13    33    20:31 (S125) | 21:43

 15 | 08:30 15:41 (S120) | 07:53 | 08:02 08:35 (S118) | 07:01 | 06:13 19:59 (S125) | 05:52
| 17:25    40    16:21 (S120) | 18:10 | 19:51    32    09:07 (S118) | 20:34 | 21:15    32    20:31 (S125) | 21:44

 16 | 08:29 15:43 (S120) | 07:52 | 08:00 08:35 (S118) | 07:00 | 06:12 19:59 (S125) | 05:52
| 17:27    39    16:22 (S120) | 18:11 | 19:53    31    09:06 (S118) | 20:36 | 21:16    32    20:31 (S125) | 21:44

 17 | 08:28 15:44 (S120) | 07:50 | 07:58 08:36 (S118) | 06:58 | 06:11 19:59 (S125) | 05:52
| 17:28    38    16:22 (S120) | 18:13 | 19:54    28    09:04 (S118) | 20:37 | 21:17    31    20:30 (S125) | 21:45

 18 | 08:28 15:44 (S120) | 07:48 17:50 (S121) | 07:56 08:37 (S118) | 06:56 | 06:10 20:00 (S125) | 05:52
| 17:29    37    16:21 (S120) | 18:14     2    17:51 (S121) | 19:55    26    09:03 (S118) | 20:38 | 21:18    29    20:29 (S125) | 21:45

 19 | 08:27 15:45 (S120) | 07:47 17:48 (S121) | 07:54 08:38 (S118) | 06:54 | 06:09 20:01 (S125) | 05:52
| 17:31    36    16:21 (S120) | 18:16     5    17:53 (S121) | 19:57    23    09:01 (S118) | 20:40 | 21:19    27    20:28 (S125) | 21:45

 20 | 08:26 15:46 (S120) | 07:45 17:47 (S121) | 07:52 08:40 (S118) | 06:52 | 06:08 20:01 (S125) | 05:53
| 17:32    34    16:20 (S120) | 18:18     7    17:54 (S121) | 19:58    19    08:59 (S118) | 20:41 | 21:21    27    20:28 (S125) | 21:46

 21 | 08:25 15:48 (S120) | 07:43 17:45 (S121) | 07:50 08:42 (S118) | 06:50 | 06:07 20:02 (S125) | 05:53
| 17:33    32    16:20 (S120) | 18:19    10    17:55 (S121) | 20:00    13    08:55 (S118) | 20:42 | 21:22    25    20:27 (S125) | 21:46

 22 | 08:24 15:49 (S120) | 07:42 17:46 (S121) | 07:48 | 06:49 | 06:06 20:03 (S125) | 05:53
| 17:35    30    16:19 (S120) | 18:21    12    17:58 (S121) | 20:01 | 20:44 | 21:23    23    20:26 (S125) | 21:46

 23 | 08:23 15:51 (S120) | 07:40 17:45 (S121) | 07:46 | 06:47 | 06:05 20:05 (S125) | 05:53
| 17:36    27    16:18 (S120) | 18:22    14    17:59 (S121) | 20:02 | 20:45 | 21:24    21    20:26 (S125) | 21:47

 24 | 08:22 15:52 (S120) | 07:38 17:45 (S121) | 07:44 | 06:45 | 06:04 20:06 (S125) | 05:53
| 17:38    25    16:17 (S120) | 18:24    16    18:01 (S121) | 20:04 | 20:47 | 21:25    19    20:25 (S125) | 21:47

 25 | 08:22 15:55 (S120) | 07:36 17:44 (S121) | 07:42 | 06:43 20:11 (S125) | 06:03 20:08 (S125) | 05:54
| 17:39    20    16:15 (S120) | 18:25    18    18:02 (S121) | 20:05 | 20:48    10    20:21 (S125) | 21:26    16    20:24 (S125) | 21:47

 26 | 08:20 15:57 (S120) | 07:35 17:45 (S121) | 07:40 | 06:42 20:08 (S125) | 06:02 20:09 (S125) | 05:54
| 17:41    16    16:13 (S120) | 18:27    18    18:03 (S121) | 20:07 | 20:49    17    20:25 (S125) | 21:27    13    20:22 (S125) | 21:47

 27 | 08:19 16:02 (S120) | 07:33 17:45 (S121) | 07:38 | 06:40 20:06 (S125) | 06:01 20:11 (S125) | 05:55
| 17:42     8    16:10 (S120) | 18:28    17    18:02 (S121) | 20:08 | 20:51    21    20:27 (S125) | 21:29     8    20:19 (S125) | 21:47

 28 | 08:18 | 07:31 07:53 (S118) | 07:36 | 06:38 20:04 (S125) | 06:00 | 05:55
| 17:44 | 18:30    21    18:01 (S121) | 20:09 | 20:52    23    20:27 (S125) | 21:30 | 21:47

 29 | 08:17 | | 07:34 | 06:37 20:03 (S125) | 05:59 | 05:55
| 17:45 | | 20:11 | 20:53    26    20:29 (S125) | 21:31 | 21:47

 30 | 08:16 | | 07:32 | 06:35 20:01 (S125) | 05:59 | 05:56
| 17:47 | | 20:12 | 20:55    29    20:30 (S125) | 21:32 | 21:47

 31 | 08:15 | | 07:30 | | 05:58 | 
| 17:48 | | 20:14 | | 21:33 | 

Potential sun hours |   279 |   287 |   368 |   407 |   466 |   474
Total, worst case |   993 |   140 |   582 |   126 |   778 |

Sun reduction |  0.55 |  0.50 |  0.63 |  0.59 |  0.68 |
Oper. time red. |  0.99 |  0.99 |  0.99 |  0.99 |  0.99 |

Wind dir. red. |  0.52 |  0.62 |  0.73 |  0.75 |  0.75 |
Total reduction |  0.27 |  0.30 |  0.44 |  0.42 |  0.49 |

Total, real |   272 |    42 |   256 |    53 |   378 |
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SHADOW - Calendar
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout Shadow receptor: SR014 - SR014

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

|July |August |September |October |November |December
| | | | | |

  1 | 05:57 | 06:26 20:08 (S125) | 07:06 | 07:46 08:14 (S118) | 07:30 | 08:12 15:21 (S120)
| 21:47 | 21:23    34    20:42 (S125) | 20:31 | 19:31    35    08:49 (S118) | 17:33 | 17:01    43    16:04 (S120)

  2 | 05:57 | 06:28 20:07 (S125) | 07:08 | 07:47 08:13 (S118) | 07:31 | 08:13 15:21 (S120)
| 21:46 | 21:21    35    20:42 (S125) | 20:29 | 19:29    35    08:48 (S118) | 17:31 | 17:01    43    16:04 (S120)

  3 | 05:58 | 06:29 20:08 (S125) | 07:09 | 07:48 08:13 (S118) | 07:33 | 08:14 15:21 (S120)
| 21:46 | 21:20    35    20:43 (S125) | 20:27 | 19:27    34    08:47 (S118) | 17:30 | 17:00    43    16:04 (S120)

  4 | 05:58 | 06:30 20:08 (S125) | 07:10 | 07:50 08:13 (S118) | 07:34 | 08:16 15:22 (S120)
| 21:46 | 21:18    35    20:43 (S125) | 20:25 | 19:25    35    08:48 (S118) | 17:28 | 17:00    44    16:06 (S120)

  5 | 05:59 | 06:31 20:07 (S125) | 07:12 | 07:51 08:13 (S118) | 07:35 | 08:17 15:22 (S120)
| 21:46 | 21:17    35    20:42 (S125) | 20:23 | 19:23    34    08:47 (S118) | 17:27 | 17:00    44    16:06 (S120)

  6 | 06:00 | 06:33 20:07 (S125) | 07:13 | 07:52 08:15 (S118) | 07:37 | 08:18 15:22 (S120)
| 21:45 | 21:16    35    20:42 (S125) | 20:21 | 19:21    32    08:47 (S118) | 17:25 | 16:59    44    16:06 (S120)

  7 | 06:00 | 06:34 20:07 (S125) | 07:14 | 07:54 08:16 (S118) | 07:38 | 08:19 15:22 (S120)
| 21:45 | 21:14    35    20:42 (S125) | 20:19 | 19:19    29    08:45 (S118) | 17:24 | 16:59    45    16:07 (S120)

  8 | 06:01 | 06:35 20:08 (S125) | 07:15 | 07:55 08:17 (S118) | 07:40 | 08:20 15:22 (S120)
| 21:44 | 21:13    34    20:42 (S125) | 20:17 | 19:17    27    08:44 (S118) | 17:23 | 16:59    45    16:07 (S120)

  9 | 06:02 | 06:36 20:08 (S125) | 07:17 | 07:57 08:19 (S118) | 07:41 | 08:21 15:23 (S120)
| 21:44 | 21:11    33    20:41 (S125) | 20:15 | 19:15    24    08:43 (S118) | 17:21 | 16:59    45    16:08 (S120)

 10 | 06:03 | 06:38 20:08 (S125) | 07:18 | 07:58 08:20 (S118) | 07:43 | 08:22 15:23 (S120)
| 21:43 | 21:10    32    20:40 (S125) | 20:13 | 19:13    21    08:41 (S118) | 17:20 | 16:59    45    16:08 (S120)

 11 | 06:04 | 06:39 20:08 (S125) | 07:19 | 07:59 08:22 (S118) | 07:44 | 08:23 15:23 (S120)
| 21:43 | 21:08    32    20:40 (S125) | 20:11 | 19:11    18    08:40 (S118) | 17:19 | 16:59    46    16:09 (S120)

 12 | 06:05 | 06:40 20:09 (S125) | 07:21 | 08:01 08:23 (S118) | 07:46 | 08:24 15:24 (S120)
| 21:42 | 21:06    29    20:38 (S125) | 20:09 | 19:09    22    18:30 (S121) | 17:18 | 16:59    45    16:09 (S120)

 13 | 06:06 | 06:42 20:10 (S125) | 07:22 | 08:02 08:25 (S118) | 07:47 | 08:25 15:24 (S120)
| 21:42 | 21:05    28    20:38 (S125) | 20:07 | 19:07    22    18:33 (S121) | 17:16 | 16:59    46    16:10 (S120)

 14 | 06:06 | 06:43 20:11 (S125) | 07:23 | 08:04 08:26 (S118) | 07:49 | 08:26 15:25 (S120)
| 21:41 | 21:03    26    20:37 (S125) | 20:05 | 19:06    18    18:34 (S121) | 17:15 | 16:59    46    16:11 (S120)

 15 | 06:07 | 06:44 20:12 (S125) | 07:25 | 08:05 18:17 (S121) | 07:50 15:34 (S120) | 08:26 15:26 (S120)
| 21:40 | 21:01    23    20:35 (S125) | 20:03 | 19:04    17    18:34 (S121) | 17:14     9    15:43 (S120) | 16:59    45    16:11 (S120)

 16 | 06:08 20:23 (S125) | 06:46 20:13 (S125) | 07:26 | 08:06 18:17 (S121) | 07:52 15:30 (S120) | 08:27 15:25 (S120)
| 21:40     4    20:27 (S125) | 21:00    20    20:33 (S125) | 20:01 | 19:02    18    18:35 (S121) | 17:13    17    15:47 (S120) | 16:59    46    16:11 (S120)

 17 | 06:09 20:20 (S125) | 06:47 20:16 (S125) | 07:27 | 08:08 18:16 (S121) | 07:53 15:29 (S120) | 08:28 15:26 (S120)
| 21:39    10    20:30 (S125) | 20:58    15    20:31 (S125) | 19:59 | 19:00    17    18:33 (S121) | 17:12    20    15:49 (S120) | 17:00    46    16:12 (S120)

 18 | 06:10 20:18 (S125) | 06:48 20:19 (S125) | 07:28 | 08:09 18:16 (S121) | 07:55 15:26 (S120) | 08:29 15:27 (S120)
| 21:38    14    20:32 (S125) | 20:56     8    20:27 (S125) | 19:57 | 18:56    15    18:31 (S121) | 17:11    25    15:51 (S120) | 17:00    45    16:12 (S120)

 19 | 06:11 20:16 (S125) | 06:49 | 07:30 | 08:11 18:15 (S121) | 07:56 15:26 (S120) | 08:29 15:27 (S120)
| 21:37    18    20:34 (S125) | 20:55 | 19:55 | 18:55    14    18:29 (S121) | 17:10    27    15:53 (S120) | 17:00    45    16:12 (S120)

 20 | 06:13 20:15 (S125) | 06:51 | 07:31 | 08:12 18:16 (S121) | 07:57 15:24 (S120) | 08:30 15:28 (S120)
| 21:36    20    20:35 (S125) | 20:53 | 19:53 | 18:53    12    18:28 (S121) | 17:09    30    15:54 (S120) | 17:01    45    16:13 (S120)

 21 | 06:14 20:14 (S125) | 06:52 | 07:32 | 08:13 18:16 (S121) | 07:59 15:24 (S120) | 08:30 15:28 (S120)
| 21:35    22    20:36 (S125) | 20:51 | 19:51 | 18:51     9    18:25 (S121) | 17:08    32    15:56 (S120) | 17:01    45    16:13 (S120)

 22 | 06:15 20:13 (S125) | 06:53 | 07:34 08:29 (S118) | 08:15 18:17 (S121) | 08:00 15:22 (S120) | 08:31 15:28 (S120)
| 21:34    24    20:37 (S125) | 20:49 | 19:49    11    08:40 (S118) | 18:49     7    18:24 (S121) | 17:07    34    15:56 (S120) | 17:02    46    16:14 (S120)

 23 | 06:16 20:12 (S125) | 06:55 | 07:35 08:25 (S118) | 08:16 18:18 (S121) | 08:02 15:22 (S120) | 08:31 15:29 (S120)
| 21:33    26    20:38 (S125) | 20:48 | 19:47    17    08:42 (S118) | 18:48     4    18:22 (S121) | 17:06    36    15:58 (S120) | 17:02    45    16:14 (S120)

 24 | 06:17 20:12 (S125) | 06:56 | 07:36 08:22 (S118) | 08:18 | 08:03 15:22 (S120) | 08:32 15:30 (S120)
| 21:32    27    20:39 (S125) | 20:46 | 19:45    22    08:44 (S118) | 18:46 | 17:06    36    15:58 (S120) | 17:03    45    16:15 (S120)

 25 | 06:18 20:11 (S125) | 06:57 | 07:38 08:21 (S118) | 08:19 | 08:04 15:22 (S120) | 08:32 15:30 (S120)
| 21:31    28    20:39 (S125) | 20:44 | 19:43    25    08:46 (S118) | 18:44 | 17:05    38    16:00 (S120) | 17:03    45    16:15 (S120)

 26 | 06:19 20:10 (S125) | 06:59 | 07:39 08:19 (S118) | 08:21 | 08:06 15:21 (S120) | 08:33 15:30 (S120)
| 21:30    30    20:40 (S125) | 20:42 | 19:41    28    08:47 (S118) | 18:42 | 17:04    39    16:00 (S120) | 17:04    46    16:16 (S120)

 27 | 06:20 20:09 (S125) | 07:00 | 07:40 08:17 (S118) | 08:22 | 08:07 15:22 (S120) | 08:33 15:31 (S120)
| 21:29    31    20:40 (S125) | 20:40 | 19:39    30    08:47 (S118) | 18:41 | 17:03    39    16:01 (S120) | 17:05    46    16:17 (S120)

 28 | 06:22 20:10 (S125) | 07:01 | 07:42 08:17 (S118) | 08:24 | 08:08 15:21 (S120) | 08:33 15:32 (S120)
| 21:28    32    20:42 (S125) | 20:38 | 19:37    31    08:48 (S118) | 18:39 | 17:03    41    16:02 (S120) | 17:05    45    16:17 (S120)

 29 | 06:23 20:09 (S125) | 07:02 | 07:43 08:15 (S118) | 08:25 | 08:10 15:21 (S120) | 08:33 15:32 (S120)
| 21:26    33    20:42 (S125) | 20:36 | 19:35    33    08:48 (S118) | 18:38 | 17:02    41    16:02 (S120) | 17:06    45    16:17 (S120)

 30 | 06:24 20:09 (S125) | 07:04 | 07:44 08:14 (S118) | 08:27 | 08:11 15:21 (S120) | 08:33 15:32 (S120)
| 21:25    33    20:42 (S125) | 20:35 | 19:33    34    08:48 (S118) | 18:36 | 17:02    42    16:03 (S120) | 17:07    46    16:18 (S120)

 31 | 06:25 20:08 (S125) | 07:05 | | 08:28 | | 08:34 15:33 (S120)
| 21:24    34    20:42 (S125) | 20:33 | | 18:34 | | 17:08    45    16:18 (S120)

Potential sun hours |   480 |   441 |   378 |   338 |   282 |   266
Total, worst case |   386 |   524 |   231 |   499 |   506 |  1395

Sun reduction |  0.76 |  0.73 |  0.69 |  0.52 |  0.43 |  0.43
Oper. time red. |  0.99 |  0.99 |  0.99 |  0.99 |  0.99 |  0.99

Wind dir. red. |  0.75 |  0.75 |  0.73 |  0.70 |  0.52 |  0.52
Total reduction |  0.54 |  0.52 |  0.48 |  0.35 |  0.21 |  0.22

Total, real |   209 |   273 |   112 |   174 |   108 |   300
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SHADOW - Calendar
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout Shadow receptor: SR015 - SR015

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

|January |February |March |April |May |June
| | | | | |

  1 | 08:34 | 08:14 | 07:29 08:24 (S131) | 07:28 07:50 (S132) | 06:33 | 05:57
| 17:09 | 17:50 | 18:31    28    08:52 (S131) | 20:15    14    08:04 (S132) | 20:56 | 21:34

  2 | 08:34 | 08:12 | 07:27 08:25 (S131) | 07:26 07:47 (S132) | 06:32 | 05:57
| 17:10 | 17:51 | 18:32    26    08:51 (S131) | 20:16    20    08:07 (S132) | 20:58 | 21:35

  3 | 08:34 | 08:11 | 07:25 08:26 (S131) | 07:24 07:45 (S132) | 06:30 | 05:56
| 17:11 | 17:53 | 18:34    23    08:49 (S131) | 20:18    23    08:08 (S132) | 20:59 | 21:35

  4 | 08:34 | 08:10 | 07:23 08:28 (S131) | 07:22 07:44 (S132) | 06:29 | 05:55
| 17:12 | 17:54 | 18:35    18    08:46 (S131) | 20:19    26    08:10 (S132) | 21:00 | 21:36

  5 | 08:34 | 08:08 | 07:22 08:31 (S131) | 07:21 07:43 (S132) | 06:27 | 05:55
| 17:13 | 17:56 | 18:37    11    08:42 (S131) | 20:20    28    08:11 (S132) | 21:02 | 21:37

  6 | 08:33 | 08:07 | 07:20 | 07:19 07:42 (S132) | 06:26 | 05:54
| 17:14 | 17:58 | 18:38 | 20:22    29    08:11 (S132) | 21:03 | 21:38

  7 | 08:33 | 08:06 | 07:18 | 07:17 07:40 (S132) | 06:24 | 05:54
| 17:15 | 17:59 | 18:40 | 20:23    32    08:12 (S132) | 21:04 | 21:39

  8 | 08:33 | 08:04 | 08:16 | 07:15 07:40 (S132) | 06:23 | 05:54
| 17:16 | 18:01 | 18:41 | 20:25    32    08:12 (S132) | 21:06 | 21:40

  9 | 08:33 | 08:03 | 08:14 | 07:13 07:39 (S132) | 06:21 | 05:53
| 17:18 | 18:01 | 19:43 | 20:26    33    08:12 (S132) | 21:07 | 21:40

 10 | 08:32 | 08:01 08:34 (S131) | 08:12 | 07:11 07:38 (S132) | 06:20 | 05:53
| 17:19 | 18:02    11    08:45 (S131) | 19:44 | 20:27    33    08:11 (S132) | 21:08 | 21:41

 11 | 08:32 | 08:00 08:31 (S131) | 08:10 | 07:09 07:38 (S132) | 06:19 | 05:53
| 17:20 | 18:04    17    08:48 (S131) | 19:46 | 20:29    33    08:11 (S132) | 21:09 | 21:42

 12 | 08:31 | 07:58 08:29 (S131) | 08:08 | 07:07 07:38 (S132) | 06:17 | 05:53
| 17:21 | 18:05    21    08:50 (S131) | 19:47 | 20:30    33    08:11 (S132) | 21:11 | 21:42

 13 | 08:31 | 07:57 08:27 (S131) | 08:06 | 07:05 07:37 (S132) | 06:16 | 05:52
| 17:22 | 18:07    25    08:52 (S131) | 19:48 | 20:32    33    08:10 (S132) | 21:12 | 21:43

 14 | 08:30 | 07:55 08:25 (S131) | 08:04 | 07:03 07:37 (S132) | 06:15 | 05:52
| 17:24 | 18:08    28    08:53 (S131) | 19:50 | 20:33    32    08:09 (S132) | 21:13 | 21:43

 15 | 08:30 | 07:53 08:25 (S131) | 08:02 | 07:01 07:38 (S132) | 06:13 | 05:52
| 17:25 | 18:10    29    08:54 (S131) | 19:51 | 20:34    31    08:09 (S132) | 21:15 | 21:44

 16 | 08:29 | 07:52 08:24 (S131) | 08:00 | 07:00 07:39 (S132) | 06:12 | 05:52
| 17:26 | 18:11    31    08:55 (S131) | 19:53 | 20:36    29    08:08 (S132) | 21:16 | 21:44

 17 | 08:28 | 07:50 08:23 (S131) | 07:58 | 06:58 07:39 (S132) | 06:11 | 05:52
| 17:28 | 18:13    32    08:55 (S131) | 19:54 | 20:37    28    08:07 (S132) | 21:17 | 21:45

 18 | 08:28 | 07:49 08:23 (S131) | 07:56 | 06:56 07:40 (S132) | 06:10 | 05:52
| 17:29 | 18:14    33    08:56 (S131) | 19:55 | 20:38    25    08:05 (S132) | 21:18 | 21:45

 19 | 08:27 | 07:47 08:22 (S131) | 07:54 | 06:54 07:40 (S132) | 06:09 | 05:52
| 17:31 | 18:16    35    08:57 (S131) | 19:57 | 20:40    23    08:03 (S132) | 21:20 | 21:46

 20 | 08:26 | 07:45 08:21 (S131) | 07:52 | 06:52 07:42 (S132) | 06:08 | 05:52
| 17:32 | 18:17    36    08:57 (S131) | 19:58 | 20:41    20    08:02 (S132) | 21:21 | 21:46

 21 | 08:25 | 07:43 08:21 (S131) | 07:50 | 06:50 07:44 (S132) | 06:06 | 05:53
| 17:33 | 18:19    35    08:56 (S131) | 20:00 | 20:43    15    07:59 (S132) | 21:22 | 21:46

 22 | 08:24 | 07:42 08:21 (S131) | 07:48 | 06:49 07:47 (S132) | 06:05 | 05:53
| 17:35 | 18:21    36    08:57 (S131) | 20:01 | 20:44     8    07:55 (S132) | 21:23 | 21:46

 23 | 08:24 | 07:40 08:21 (S131) | 07:46 | 06:47 | 06:04 | 05:53
| 17:36 | 18:22    36    08:57 (S131) | 20:02 | 20:45 | 21:24 | 21:47

 24 | 08:23 | 07:38 08:21 (S131) | 07:44 | 06:45 | 06:03 | 05:53
| 17:38 | 18:24    35    08:56 (S131) | 20:04 | 20:47 | 21:25 | 21:47

 25 | 08:22 | 07:36 08:21 (S131) | 07:42 | 06:43 | 06:03 | 05:54
| 17:39 | 18:25    35    08:56 (S131) | 20:05 | 20:48 | 21:26 | 21:47

 26 | 08:21 | 07:35 08:21 (S131) | 07:40 | 06:42 | 06:02 | 05:54
| 17:41 | 18:27    34    08:55 (S131) | 20:07 | 20:49 | 21:28 | 21:47

 27 | 08:19 | 07:33 08:22 (S131) | 07:38 | 06:40 | 06:01 | 05:54
| 17:42 | 18:28    32    08:54 (S131) | 20:08 | 20:51 | 21:29 | 21:47

 28 | 08:18 | 07:31 08:23 (S131) | 07:36 | 06:38 | 06:00 | 05:55
| 17:44 | 18:29    31    08:54 (S131) | 20:09 | 20:52 | 21:30 | 21:47

 29 | 08:17 | | 07:34 | 06:37 | 05:59 | 05:55
| 17:45 | | 20:11 | 20:53 | 21:31 | 21:47

 30 | 08:16 | | 07:32 | 06:35 | 05:58 | 05:56
| 17:47 | | 20:12 | 20:55 | 21:32 | 21:47

 31 | 08:15 | | 07:30 07:56 (S132) | | 05:58 | 
| 17:48 | | 20:14     4    08:00 (S132) | | 21:33 | 

Potential sun hours |   279 |   287 |   368 |   407 |   466 |   475
Total, worst case | |   572 |   110 |   580 | |

Sun reduction | |  0.50 |  0.63 |  0.59 | |
Oper. time red. | |  0.99 |  0.99 |  0.99 | |

Wind dir. red. | |  0.76 |  0.76 |  0.68 | |
Total reduction | |  0.38 |  0.47 |  0.40 | |

Total, real | |   215 |    52 |   231 | |
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SHADOW - Calendar
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout Shadow receptor: SR015 - SR015

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

|July |August |September |October |November |December
| | | | | |

  1 | 05:56 | 06:26 | 07:06 07:37 (S132) | 07:46 | 07:30 08:05 (S131) | 08:12
| 21:47 | 21:23 | 20:31    33    08:10 (S132) | 19:31 | 17:33     9    08:14 (S131) | 17:01

  2 | 05:57 | 06:28 | 07:08 07:36 (S132) | 07:47 | 07:31 | 08:13
| 21:47 | 21:21 | 20:29    33    08:09 (S132) | 19:29 | 17:31 | 17:01

  3 | 05:58 | 06:29 | 07:09 07:37 (S132) | 07:48 | 07:33 | 08:14
| 21:46 | 21:20 | 20:27    33    08:10 (S132) | 19:27 | 17:30 | 17:00

  4 | 05:58 | 06:30 | 07:10 07:37 (S132) | 07:50 | 07:34 | 08:16
| 21:46 | 21:18 | 20:25    32    08:09 (S132) | 19:25 | 17:28 | 17:00

  5 | 05:59 | 06:31 | 07:12 07:37 (S132) | 07:51 | 07:36 | 08:17
| 21:46 | 21:17 | 20:23    31    08:08 (S132) | 19:23 | 17:27 | 17:00

  6 | 06:00 | 06:33 | 07:13 07:37 (S132) | 07:52 | 07:37 | 08:18
| 21:45 | 21:16 | 20:21    29    08:06 (S132) | 19:21 | 17:25 | 16:59

  7 | 06:00 | 06:34 | 07:14 07:38 (S132) | 07:54 | 07:39 | 08:19
| 21:45 | 21:14 | 20:19    28    08:06 (S132) | 19:19 | 17:24 | 16:59

  8 | 06:01 | 06:35 | 07:15 07:38 (S132) | 07:55 09:09 (S131) | 07:40 | 08:20
| 21:45 | 21:13 | 20:17    26    08:04 (S132) | 19:17     5    09:14 (S131) | 17:23 | 16:59

  9 | 06:02 | 06:36 | 07:17 07:39 (S132) | 07:57 09:04 (S131) | 07:41 | 08:21
| 21:44 | 21:11 | 20:15    23    08:02 (S132) | 19:15    15    09:19 (S131) | 17:21 | 16:59

 10 | 06:03 | 06:38 | 07:18 07:40 (S132) | 07:58 09:01 (S131) | 07:43 | 08:22
| 21:44 | 21:10 | 20:13    20    08:00 (S132) | 19:13    20    09:21 (S131) | 17:20 | 16:59

 11 | 06:04 | 06:39 | 07:19 07:43 (S132) | 07:59 09:00 (S131) | 07:44 | 08:23
| 21:43 | 21:08 | 20:11    15    07:58 (S132) | 19:11    24    09:24 (S131) | 17:19 | 16:59

 12 | 06:05 | 06:40 | 07:21 07:47 (S132) | 08:01 08:58 (S131) | 07:46 | 08:24
| 21:42 | 21:06 | 20:09     6    07:53 (S132) | 19:09    26    09:24 (S131) | 17:18 | 16:59

 13 | 06:05 | 06:42 | 07:22 | 08:02 08:57 (S131) | 07:47 | 08:25
| 21:42 | 21:05 | 20:07 | 19:07    29    09:26 (S131) | 17:16 | 16:59

 14 | 06:06 | 06:43 | 07:23 | 08:04 08:55 (S131) | 07:49 | 08:26
| 21:41 | 21:03 | 20:05 | 19:06    31    09:26 (S131) | 17:15 | 16:59

 15 | 06:07 | 06:44 | 07:25 | 08:05 08:55 (S131) | 07:50 | 08:26
| 21:40 | 21:01 | 20:03 | 19:04    32    09:27 (S131) | 17:14 | 16:59

 16 | 06:08 | 06:45 | 07:26 | 08:06 08:53 (S131) | 07:52 | 08:27
| 21:40 | 21:00 | 20:01 | 19:02    34    09:27 (S131) | 17:13 | 16:59

 17 | 06:09 | 06:47 | 07:27 | 08:08 08:52 (S131) | 07:53 | 08:28
| 21:39 | 20:58 | 19:59 | 19:00    35    09:27 (S131) | 17:12 | 16:59

 18 | 06:10 | 06:48 | 07:28 | 08:09 08:52 (S131) | 07:55 | 08:29
| 21:38 | 20:56 | 19:57 | 18:56    36    09:28 (S131) | 17:11 | 17:00

 19 | 06:11 | 06:49 | 07:30 | 08:11 08:52 (S131) | 07:56 | 08:29
| 21:37 | 20:55 | 19:55 | 18:55    35    09:27 (S131) | 17:10 | 17:00

 20 | 06:12 | 06:51 | 07:31 | 08:12 08:52 (S131) | 07:57 | 08:30
| 21:36 | 20:53 | 19:53 | 18:53    36    09:28 (S131) | 17:09 | 17:01

 21 | 06:14 | 06:52 07:51 (S132) | 07:32 | 08:13 08:51 (S131) | 07:59 | 08:30
| 21:35 | 20:51    10    08:01 (S132) | 19:51 | 18:51    36    09:27 (S131) | 17:08 | 17:01

 22 | 06:15 | 06:53 07:49 (S132) | 07:34 | 08:15 08:52 (S131) | 08:00 | 08:31
| 21:34 | 20:49    16    08:05 (S132) | 19:49 | 18:49    35    09:27 (S131) | 17:07 | 17:01

 23 | 06:16 | 06:55 07:46 (S132) | 07:35 | 08:16 08:53 (S131) | 08:02 | 08:31
| 21:33 | 20:48    20    08:06 (S132) | 19:47 | 18:47    34    09:27 (S131) | 17:06 | 17:02

 24 | 06:17 | 06:56 07:44 (S132) | 07:36 | 08:18 08:52 (S131) | 08:03 | 08:32
| 21:32 | 20:46    23    08:07 (S132) | 19:45 | 18:46    34    09:26 (S131) | 17:05 | 17:03

 25 | 06:18 | 06:57 07:42 (S132) | 07:38 | 08:19 08:53 (S131) | 08:04 | 08:32
| 21:31 | 20:44    26    08:08 (S132) | 19:43 | 18:44    33    09:26 (S131) | 17:05 | 17:03

 26 | 06:19 | 06:58 07:42 (S132) | 07:39 | 08:21 08:53 (S131) | 08:06 | 08:33
| 21:30 | 20:42    28    08:10 (S132) | 19:41 | 18:42    31    09:24 (S131) | 17:04 | 17:04

 27 | 06:20 | 07:00 07:40 (S132) | 07:40 | 08:22 08:55 (S131) | 08:07 | 08:33
| 21:29 | 20:40    30    08:10 (S132) | 19:39 | 18:41    29    09:24 (S131) | 17:03 | 17:05

 28 | 06:21 | 07:01 07:39 (S132) | 07:42 | 08:24 08:55 (S131) | 08:08 | 08:33
| 21:28 | 20:38    31    08:10 (S132) | 19:37 | 18:39    27    09:22 (S131) | 17:03 | 17:05

 29 | 06:23 | 07:02 07:38 (S132) | 07:43 | 08:25 08:57 (S131) | 08:10 | 08:33
| 21:26 | 20:36    32    08:10 (S132) | 19:35 | 18:37    24    09:21 (S131) | 17:02 | 17:06

 30 | 06:24 | 07:04 07:38 (S132) | 07:44 | 08:27 08:58 (S131) | 08:11 | 08:34
| 21:25 | 20:35    33    08:11 (S132) | 19:33 | 18:36    21    09:19 (S131) | 17:02 | 17:07

 31 | 06:25 | 07:05 07:37 (S132) | | 08:28 09:01 (S131) | | 08:34
| 21:24 | 20:33    33    08:10 (S132) | | 18:34    16    09:17 (S131) | | 17:08

Potential sun hours |   480 |   441 |   378 |   338 |   282 |   266
Total, worst case | |   282 |   309 |   678 |     9 |

Sun reduction | |  0.73 |  0.69 |  0.52 |  0.43 |
Oper. time red. | |  0.99 |  0.99 |  0.99 |  0.99 |

Wind dir. red. | |  0.68 |  0.68 |  0.76 |  0.76 |
Total reduction | |  0.49 |  0.46 |  0.39 |  0.32 |

Total, real | |   138 |   143 |   266 |     3 |
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SHADOW - Calendar
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout Shadow receptor: SR016 - SR016

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:34 | 08:14 | 07:29 | 07:28 | 06:33 | 05:57 | 05:57 | 06:26 | 07:06 | 07:46 | 07:29 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:33 | 21:47 | 21:22 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:12 | 07:27 | 07:26 | 06:32 | 05:57 | 05:57 | 06:28 | 07:08 | 07:47 | 07:31 | 08:13
| 17:10 | 17:51 | 18:32 | 20:16 | 20:57 | 21:34 | 21:46 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:34 | 08:11 | 07:25 | 07:24 | 06:30 | 05:56 | 05:58 | 06:29 | 07:09 | 07:48 | 07:32 | 08:14
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:33 | 08:10 | 07:23 | 07:22 | 06:29 | 05:56 | 05:58 | 06:30 | 07:10 | 07:50 | 07:34 | 08:15
| 17:12 | 17:54 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:33 | 08:08 | 07:21 | 07:21 | 06:27 | 05:55 | 05:59 | 06:31 | 07:12 | 07:51 | 07:35 | 08:17
| 17:13 | 17:56 | 18:37 | 20:20 | 21:01 | 21:37 | 21:46 | 21:17 | 20:23 | 19:23 | 17:27 | 17:00

  6 | 08:33 | 08:07 | 07:20 | 07:19 | 06:26 | 05:55 | 06:00 | 06:33 | 07:13 | 07:52 | 07:37 | 08:18
| 17:14 | 17:58 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:15 | 20:21 | 19:21 | 17:25 | 16:59

  7 | 08:33 | 08:06 | 07:18 | 07:17 | 06:24 | 05:54 | 06:01 | 06:34 | 07:14 | 07:54 | 07:38 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 | 06:23 | 05:54 | 06:01 | 06:35 | 07:15 | 07:55 | 07:40 | 08:20
| 17:16 | 18:01 | 18:41 | 20:25 | 21:05 | 21:39 | 21:44 | 21:12 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:32 | 08:03 | 08:14 | 07:13 | 06:21 | 05:53 | 06:02 | 06:36 | 07:17 | 07:57 | 07:41 | 08:21
| 17:18 | 18:01 | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:21 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:43 | 21:09 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 | 08:10 | 07:09 | 06:19 | 05:53 | 06:04 | 06:39 | 07:19 | 07:59 | 07:44 | 08:23
| 17:20 | 18:04 | 19:46 | 20:29 | 21:09 | 21:41 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 | 07:07 | 06:17 | 05:53 | 06:05 | 06:40 | 07:21 | 08:01 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:18 | 16:59

 13 | 08:31 | 07:57 | 08:06 | 07:05 | 06:16 | 05:53 | 06:06 | 06:42 | 07:22 | 08:02 | 07:47 | 08:25
| 17:23 | 18:07 | 19:48 | 20:31 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:07 | 17:16 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:03 | 06:15 | 05:52 | 06:06 | 06:43 | 07:23 | 08:03 | 07:49 | 08:25
| 17:24 | 18:08 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:06 | 17:15 | 16:59

 15 | 08:30 | 07:53 | 08:02 | 07:01 | 06:13 | 05:52 | 06:07 | 06:44 | 07:25 | 08:05 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:14 | 21:44 | 21:40 | 21:01 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 07:00 | 06:12 | 05:52 | 06:08 | 06:45 | 07:26 | 08:06 | 07:52 | 08:27
| 17:27 | 18:11 | 19:53 | 20:36 | 21:16 | 21:44 | 21:39 | 21:00 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:28 | 07:50 | 07:58 | 06:58 | 06:11 | 05:52 | 06:09 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 17:00

 18 | 08:28 | 07:48 | 07:56 | 06:56 | 06:10 | 05:52 | 06:10 | 06:48 | 07:28 | 08:09 | 07:54 | 08:28
| 17:29 | 18:14 | 19:55 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 | 06:09 | 05:52 | 06:11 | 06:49 | 07:30 | 08:11 | 07:56 | 08:29
| 17:31 | 18:16 | 19:57 | 20:40 | 21:19 | 21:45 | 21:37 | 20:55 | 19:55 | 18:55 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:08 | 05:53 | 06:13 | 06:51 | 07:31 | 08:12 | 07:57 | 08:30
| 17:32 | 18:18 | 19:58 | 20:41 | 21:21 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:01

 21 | 08:25 | 07:43 | 07:50 | 06:50 | 06:07 | 05:53 | 06:14 | 06:52 | 07:32 | 08:13 | 07:59 | 08:30
| 17:33 | 18:19 | 20:00 | 20:42 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:42 | 07:48 | 06:49 | 06:06 | 05:53 | 06:15 | 06:53 | 07:34 | 08:15 | 08:00 | 08:31
| 17:35 | 18:21 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:02

 23 | 08:23 | 07:40 | 07:46 | 06:47 | 06:05 | 05:53 | 06:16 | 06:55 | 07:35 | 08:16 | 08:01 | 08:31
| 17:36 | 18:22 | 20:02 | 20:45 | 21:24 | 21:46 | 21:33 | 20:47 | 19:47 | 18:47 | 17:06 | 17:02

 24 | 08:22 | 07:38 | 07:44 | 06:45 | 06:04 | 05:53 | 06:17 | 06:56 | 07:36 | 08:18 | 08:03 | 08:32
| 17:38 | 18:24 | 20:04 | 20:46 | 21:25 | 21:47 | 21:32 | 20:46 | 19:45 | 18:46 | 17:06 | 17:03

 25 | 08:21 | 07:36 | 07:42 | 06:43 | 06:03 | 05:54 | 06:18 | 06:57 | 07:38 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:20 | 07:34 | 07:40 | 06:42 | 06:02 | 05:54 | 06:19 | 06:59 | 07:39 | 08:21 | 08:06 | 08:32
| 17:41 | 18:27 | 20:07 | 20:49 | 21:27 | 21:47 | 21:30 | 20:42 | 19:41 | 18:42 | 17:04 | 17:04

 27 | 08:19 | 07:33 | 07:38 | 06:40 | 06:01 | 05:55 | 06:20 | 07:00 | 07:40 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:51 | 21:28 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:03 | 17:05

 28 | 08:18 | 07:31 | 07:36 | 06:38 | 06:00 | 05:55 | 06:22 | 07:01 | 07:42 | 08:24 | 08:08 | 08:33
| 17:44 | 18:29 | 20:09 | 20:52 | 21:29 | 21:47 | 21:27 | 20:38 | 19:37 | 18:39 | 17:03 | 17:05

 29 | 08:17 | | 07:34 | 06:37 | 05:59 | 05:55 | 06:23 | 07:02 | 07:43 | 08:25 | 08:09 | 08:33
| 17:45 | | 20:11 | 20:53 | 21:30 | 21:47 | 21:26 | 20:36 | 19:35 | 18:38 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:59 | 05:56 | 06:24 | 07:04 | 07:44 | 08:27 | 08:11 | 08:33
| 17:47 | | 20:12 | 20:55 | 21:31 | 21:47 | 21:25 | 20:34 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:15 | | 07:30 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:33
| 17:48 | | 20:14 | | 21:32 | | 21:24 | 20:33 | | 18:34 | | 17:08

Potential sun hours |   279 |   287 |   368 |   407 |   466 |   474 |   480 |   441 |   378 |   338 |   282 |   266
Total, worst case | | | | | | | | | | | |

Sun reduction | | | | | | | | | | | |
Oper. time red. | | | | | | | | | | | |

Wind dir. red. | | | | | | | | | | | |
Total reduction | | | | | | | | | | | |

Total, real | | | | | | | | | | | |
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SHADOW - Calendar
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout Shadow receptor: SR017 - SR017

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

|January |February |March |April |May |June
| | | | | |

  1 | 08:34 | 08:14 08:49 (S116) | 07:29 17:00 (U160) | 07:28 19:45 (U159) | 06:33 | 05:57
| 17:09 | 17:50    12    09:01 (S116) | 18:31    41    17:41 (U160) | 20:15     7    19:52 (U159) | 20:56 | 21:33

  2 | 08:34 | 08:12 08:51 (S116) | 07:27 17:00 (U160) | 07:26 19:43 (U159) | 06:32 | 05:57
| 17:10 | 17:51     7    08:58 (S116) | 18:32    40    17:40 (U160) | 20:16    10    19:53 (U159) | 20:57 | 21:34

  3 | 08:34 | 08:11 | 07:25 17:01 (U160) | 07:24 19:42 (U159) | 06:30 | 05:56
| 17:11 | 17:53 | 18:34    38    17:39 (U160) | 20:18    13    19:55 (U159) | 20:59 | 21:35

  4 | 08:34 | 08:10 17:16 (U160) | 07:23 17:02 (U160) | 07:22 19:41 (U159) | 06:29 | 05:55
| 17:12 | 17:54    10    17:26 (U160) | 18:35    35    17:37 (U160) | 20:19    15    19:56 (U159) | 21:00 | 21:36

  5 | 08:33 | 08:08 17:11 (U160) | 07:21 17:04 (U160) | 07:21 19:41 (U159) | 06:27 | 05:55
| 17:13 | 17:56    18    17:29 (U160) | 18:37    32    17:36 (U160) | 20:20    17    19:58 (U159) | 21:01 | 21:37

  6 | 08:33 | 08:07 17:09 (U160) | 07:20 07:45 (S139) | 07:19 07:40 (S141) | 06:26 | 05:54
| 17:14 | 17:58    22    17:31 (U160) | 18:38    41    17:33 (U160) | 20:22    22    20:00 (U159) | 21:03 | 21:38

  7 | 08:33 | 08:06 17:07 (U160) | 07:18 07:42 (S139) | 07:17 07:38 (S141) | 06:24 | 05:54
| 17:15 | 17:59    25    17:32 (U160) | 18:40    41    17:31 (U160) | 20:23    27    20:01 (U159) | 21:04 | 21:39

  8 | 08:33 | 08:04 17:06 (U160) | 08:16 08:39 (S139) | 07:15 07:36 (S141) | 06:23 | 05:54
| 17:16 | 18:01    29    17:35 (U160) | 18:41    38    18:27 (U160) | 20:25    31    20:02 (U159) | 21:05 | 21:39

  9 | 08:32 | 08:03 17:04 (U160) | 08:14 08:38 (S139) | 07:13 07:34 (S141) | 06:21 | 05:53
| 17:18 | 18:01    32    17:36 (U160) | 19:43    25    09:03 (S139) | 20:26    33    20:02 (U159) | 21:07 | 21:40

 10 | 08:32 | 08:01 17:03 (U160) | 08:12 08:36 (S139) | 07:11 07:32 (S141) | 06:20 | 05:53
| 17:19 | 18:02    35    17:38 (U160) | 19:44    27    09:03 (S139) | 20:27    34    20:01 (U159) | 21:08 | 21:41

 11 | 08:32 | 08:00 17:02 (U160) | 08:10 08:35 (S139) | 07:09 07:30 (S141) | 06:19 | 05:53
| 17:20 | 18:04    37    17:39 (U160) | 19:45    29    09:04 (S139) | 20:29    35    20:00 (U159) | 21:09 | 21:42

 12 | 08:31 | 07:58 17:01 (U160) | 08:08 08:34 (S139) | 07:07 07:28 (S141) | 06:17 | 05:53
| 17:21 | 18:05    40    17:41 (U160) | 19:47    30    09:04 (S139) | 20:30    35    19:59 (U159) | 21:11 | 21:42

 13 | 08:31 | 07:57 17:00 (U160) | 08:06 08:34 (S139) | 07:05 07:26 (S141) | 06:16 | 05:52
| 17:22 | 18:07    42    17:42 (U160) | 19:48    30    09:04 (S139) | 20:31    33    19:57 (U159) | 21:12 | 21:43

 14 | 08:30 | 07:55 16:59 (U160) | 08:04 08:33 (S139) | 07:03 07:26 (S141) | 06:15 | 05:52
| 17:24 | 18:08    44    17:43 (U160) | 19:50    31    09:04 (S139) | 20:33    27    19:54 (U159) | 21:13 | 21:43

 15 | 08:30 08:54 (S116) | 07:53 16:59 (U160) | 08:02 08:33 (S139) | 07:01 07:27 (S141) | 06:13 | 05:52
| 17:25     3    08:57 (S116) | 18:10    45    17:44 (U160) | 19:51    31    09:04 (S139) | 20:34    16    07:43 (S141) | 21:14 | 21:44

 16 | 08:29 08:54 (S116) | 07:52 16:58 (U160) | 08:00 08:33 (S139) | 07:00 07:28 (S141) | 06:12 | 05:52
| 17:26     5    08:59 (S116) | 18:11    46    17:44 (U160) | 19:53    31    09:04 (S139) | 20:36    14    07:42 (S141) | 21:16 | 21:44

 17 | 08:28 08:53 (S116) | 07:50 16:57 (U160) | 07:58 08:32 (S139) | 06:58 07:29 (S141) | 06:11 | 05:52
| 17:28     6    08:59 (S116) | 18:13    47    17:44 (U160) | 19:54    31    09:03 (S139) | 20:37    11    07:40 (S141) | 21:17 | 21:45

 18 | 08:28 08:52 (S116) | 07:48 16:58 (U160) | 07:56 08:33 (S139) | 06:56 07:32 (S141) | 06:10 | 05:52
| 17:29     8    09:00 (S116) | 18:14    47    17:45 (U160) | 19:55    29    09:02 (S139) | 20:38     4    07:36 (S141) | 21:18 | 21:45

 19 | 08:27 08:51 (S116) | 07:47 16:57 (U160) | 07:54 08:33 (S139) | 06:54 | 06:09 | 05:52
| 17:31    10    09:01 (S116) | 18:16    48    17:45 (U160) | 19:57    29    09:02 (S139) | 20:40 | 21:19 | 21:45

 20 | 08:26 08:50 (S116) | 07:45 16:57 (U160) | 07:52 08:33 (S139) | 06:52 | 06:08 | 05:52
| 17:32    12    09:02 (S116) | 18:17    48    17:45 (U160) | 19:58    27    09:00 (S139) | 20:41 | 21:21 | 21:46

 21 | 08:25 08:49 (S116) | 07:43 16:56 (U160) | 07:50 08:34 (S139) | 06:50 | 06:06 | 05:53
| 17:33    13    09:02 (S116) | 18:19    49    17:45 (U160) | 20:00    25    08:59 (S139) | 20:42 | 21:22 | 21:46

 22 | 08:24 08:48 (S116) | 07:42 16:57 (U160) | 07:48 08:35 (S139) | 06:49 | 06:05 | 05:53
| 17:35    15    09:03 (S116) | 18:20    48    17:45 (U160) | 20:01    22    08:57 (S139) | 20:44 | 21:23 | 21:46

 23 | 08:23 08:47 (S116) | 07:40 16:57 (U160) | 07:46 08:37 (S139) | 06:47 | 06:04 | 05:53
| 17:36    16    09:03 (S116) | 18:22    48    17:45 (U160) | 20:02    18    08:55 (S139) | 20:45 | 21:24 | 21:46

 24 | 08:22 08:46 (S116) | 07:38 16:57 (U160) | 07:44 08:39 (S139) | 06:45 | 06:03 | 05:53
| 17:38    17    09:03 (S116) | 18:23    47    17:44 (U160) | 20:04    13    08:52 (S139) | 20:47 | 21:25 | 21:47

 25 | 08:21 08:45 (S116) | 07:36 16:57 (U160) | 07:42 | 06:43 | 06:03 | 05:54
| 17:39    19    09:04 (S116) | 18:25    47    17:44 (U160) | 20:05 | 20:48 | 21:26 | 21:47

 26 | 08:20 08:44 (S116) | 07:34 16:57 (U160) | 07:40 | 06:42 | 06:02 | 05:54
| 17:41    20    09:04 (S116) | 18:26    46    17:43 (U160) | 20:07 | 20:49 | 21:27 | 21:47

 27 | 08:19 08:44 (S116) | 07:33 16:58 (U160) | 07:38 | 06:40 | 06:01 | 05:54
| 17:42    20    09:04 (S116) | 18:28    44    17:42 (U160) | 20:08 | 20:51 | 21:28 | 21:47

 28 | 08:18 08:45 (S116) | 07:31 16:58 (U160) | 07:36 | 06:38 | 06:00 | 05:55
| 17:44    19    09:04 (S116) | 18:29    43    17:41 (U160) | 20:09 | 20:52 | 21:30 | 21:47

 29 | 08:17 08:46 (S116) | | 07:34 | 06:37 | 05:59 | 05:55
| 17:45    18    09:04 (S116) | | 20:11 | 20:53 | 21:31 | 21:47

 30 | 08:16 08:46 (S116) | | 07:32 | 06:35 | 05:59 | 05:56
| 17:47    17    09:03 (S116) | | 20:12 | 20:55 | 21:32 | 21:47

 31 | 08:15 08:47 (S116) | | 07:30 19:48 (U159) | | 05:58 | 
| 17:48    15    09:02 (S116) | | 20:14     3    19:51 (U159) | | 21:33 | 

Potential sun hours |   279 |   287 |   368 |   407 |   466 |   474
Total, worst case |   233 |  1006 |   737 |   384 | |

Sun reduction |  0.55 |  0.50 |  0.63 |  0.59 | |
Oper. time red. |  0.99 |  0.99 |  0.99 |  0.99 | |

Wind dir. red. |  0.76 |  0.59 |  0.68 |  0.69 | |
Total reduction |  0.41 |  0.29 |  0.42 |  0.40 | |

Total, real |    95 |   292 |   308 |   154 | |
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SHADOW - Calendar
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout Shadow receptor: SR017 - SR017

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

|July |August |September |October |November |December
| | | | | |

  1 | 05:56 | 06:26 | 07:06 07:29 (S141) | 07:46 08:14 (S139) | 07:29 16:32 (U160) | 08:12
| 21:47 | 21:22 | 20:31    35    19:59 (U159) | 19:31    30    08:44 (S139) | 17:33    34    17:06 (U160) | 17:01

  2 | 05:57 | 06:28 | 07:08 07:30 (S141) | 07:47 08:14 (S139) | 07:31 16:34 (U160) | 08:13
| 21:46 | 21:21 | 20:29    34    19:59 (U159) | 19:29    29    08:43 (S139) | 17:31    31    17:05 (U160) | 17:01

  3 | 05:58 | 06:29 | 07:09 07:32 (S141) | 07:48 08:14 (S139) | 07:32 16:36 (U160) | 08:14
| 21:46 | 21:20 | 20:27    33    20:00 (U159) | 19:27    28    08:42 (S139) | 17:30    28    17:04 (U160) | 17:00

  4 | 05:58 | 06:30 | 07:10 07:33 (S141) | 07:50 08:15 (S139) | 07:34 16:37 (U160) | 08:16
| 21:46 | 21:18 | 20:25    31    19:59 (U159) | 19:25    26    08:41 (S139) | 17:28    25    17:02 (U160) | 17:00

  5 | 05:59 | 06:31 | 07:11 07:34 (S141) | 07:51 08:16 (S139) | 07:35 16:39 (U160) | 08:17
| 21:46 | 21:17 | 20:23    27    19:57 (U159) | 19:23    35    18:02 (U160) | 17:27    22    17:01 (U160) | 17:00

  6 | 06:00 | 06:33 | 07:13 07:35 (S141) | 07:52 08:17 (S139) | 07:37 16:41 (U160) | 08:18
| 21:45 | 21:16 | 20:21    21    19:55 (U159) | 19:21    41    18:06 (U160) | 17:25    18    16:59 (U160) | 16:59

  7 | 06:00 | 06:34 | 07:14 19:36 (U159) | 07:54 08:19 (S139) | 07:38 16:46 (U160) | 08:19
| 21:45 | 21:14 | 20:19    17    19:53 (U159) | 19:19    42    18:08 (U160) | 17:24     9    16:55 (U160) | 16:59

  8 | 06:01 | 06:35 | 07:15 19:36 (U159) | 07:55 08:22 (S139) | 07:40 | 08:20
| 21:44 | 21:13 | 20:17    15    19:51 (U159) | 19:17    38    18:09 (U160) | 17:23 | 16:59

  9 | 06:02 | 06:36 | 07:17 19:36 (U159) | 07:57 17:38 (U160) | 07:41 08:22 (S116) | 08:21
| 21:44 | 21:11 | 20:15    13    19:49 (U159) | 19:15    33    18:11 (U160) | 17:21     7    08:29 (S116) | 16:59

 10 | 06:03 | 06:38 | 07:18 19:37 (U159) | 07:58 17:36 (U160) | 07:43 08:20 (S116) | 08:22
| 21:43 | 21:09 | 20:13    10    19:47 (U159) | 19:13    36    18:12 (U160) | 17:20    12    08:32 (S116) | 16:59

 11 | 06:04 | 06:39 | 07:19 19:38 (U159) | 07:59 17:35 (U160) | 07:44 08:18 (S116) | 08:23
| 21:43 | 21:08 | 20:11     8    19:46 (U159) | 19:11    39    18:14 (U160) | 17:19    15    08:33 (S116) | 16:59

 12 | 06:05 | 06:40 | 07:21 19:40 (U159) | 08:01 17:33 (U160) | 07:46 08:18 (S116) | 08:24
| 21:42 | 21:06 | 20:09     3    19:43 (U159) | 19:09    41    18:14 (U160) | 17:18    17    08:35 (S116) | 16:59

 13 | 06:05 | 06:42 | 07:22 | 08:02 17:31 (U160) | 07:47 08:18 (S116) | 08:25
| 21:42 | 21:05 | 20:07 | 19:07    43    18:14 (U160) | 17:16    18    08:36 (S116) | 16:59

 14 | 06:06 | 06:43 | 07:23 | 08:03 17:31 (U160) | 07:49 08:17 (S116) | 08:25
| 21:41 | 21:03 | 20:05 | 19:06    44    18:15 (U160) | 17:15    19    08:36 (S116) | 16:59

 15 | 06:07 | 06:44 | 07:25 | 08:05 17:30 (U160) | 07:50 08:17 (S116) | 08:26
| 21:40 | 21:01 | 20:03 | 19:04    45    18:15 (U160) | 17:14    20    08:37 (S116) | 16:59

 16 | 06:08 | 06:45 | 07:26 | 08:06 17:29 (U160) | 07:52 08:17 (S116) | 08:27
| 21:39 | 21:00 | 20:01 | 19:02    47    18:16 (U160) | 17:13    20    08:37 (S116) | 16:59

 17 | 06:09 | 06:47 | 07:27 | 08:08 17:28 (U160) | 07:53 08:19 (S116) | 08:28
| 21:39 | 20:58 | 19:59 | 19:00    47    18:15 (U160) | 17:12    19    08:38 (S116) | 17:00

 18 | 06:10 | 06:48 | 07:28 | 08:09 17:28 (U160) | 07:54 08:20 (S116) | 08:28
| 21:38 | 20:56 | 19:57 | 18:56    48    18:16 (U160) | 17:11    17    08:37 (S116) | 17:00

 19 | 06:11 | 06:49 | 07:30 08:27 (S139) | 08:11 17:27 (U160) | 07:56 08:22 (S116) | 08:29
| 21:37 | 20:55 | 19:55    12    08:39 (S139) | 18:54    48    18:15 (U160) | 17:10    16    08:38 (S116) | 17:00

 20 | 06:12 | 06:51 | 07:31 08:24 (S139) | 08:12 17:28 (U160) | 07:57 08:23 (S116) | 08:30
| 21:36 | 20:53 | 19:53    17    08:41 (S139) | 18:53    48    18:16 (U160) | 17:09    15    08:38 (S116) | 17:01

 21 | 06:14 | 06:52 | 07:32 08:21 (S139) | 08:13 17:27 (U160) | 07:59 08:25 (S116) | 08:30
| 21:35 | 20:51 | 19:51    21    08:42 (S139) | 18:51    48    18:15 (U160) | 17:08    13    08:38 (S116) | 17:01

 22 | 06:15 | 06:53 | 07:34 08:20 (S139) | 08:15 17:27 (U160) | 08:00 08:26 (S116) | 08:31
| 21:34 | 20:49 | 19:49    24    08:44 (S139) | 18:49    48    18:15 (U160) | 17:07    12    08:38 (S116) | 17:02

 23 | 06:16 | 06:55 | 07:35 08:18 (S139) | 08:16 17:27 (U160) | 08:02 08:28 (S116) | 08:31
| 21:33 | 20:47 | 19:47    27    08:45 (S139) | 18:47    48    18:15 (U160) | 17:06    10    08:38 (S116) | 17:02

 24 | 06:17 | 06:56 | 07:36 08:17 (S139) | 08:18 17:27 (U160) | 08:03 08:29 (S116) | 08:32
| 21:32 | 20:46 | 19:45    28    08:45 (S139) | 18:46    48    18:15 (U160) | 17:05     8    08:37 (S116) | 17:03

 25 | 06:18 | 06:57 07:34 (S141) | 07:38 08:16 (S139) | 08:19 17:27 (U160) | 08:04 08:31 (S116) | 08:32
| 21:31 | 20:44     5    07:39 (S141) | 19:43    30    08:46 (S139) | 18:44    47    18:14 (U160) | 17:05     7    08:38 (S116) | 17:03

 26 | 06:19 | 06:58 07:32 (S141) | 07:39 08:15 (S139) | 08:21 17:28 (U160) | 08:06 08:32 (S116) | 08:32
| 21:30 | 20:42    11    07:43 (S141) | 19:41    31    08:46 (S139) | 18:42    46    18:14 (U160) | 17:04     5    08:37 (S116) | 17:04

 27 | 06:20 | 07:00 07:29 (S141) | 07:40 08:14 (S139) | 08:22 17:29 (U160) | 08:07 08:34 (S116) | 08:33
| 21:29 | 20:40    15    07:44 (S141) | 19:39    31    08:45 (S139) | 18:41    44    18:13 (U160) | 17:03     3    08:37 (S116) | 17:05

 28 | 06:22 | 07:01 07:28 (S141) | 07:42 08:14 (S139) | 08:24 17:29 (U160) | 08:08 08:35 (S116) | 08:33
| 21:28 | 20:38    16    07:44 (S141) | 19:37    32    08:46 (S139) | 18:39    43    18:12 (U160) | 17:03     2    08:36 (S116) | 17:05

 29 | 06:23 | 07:02 07:27 (S141) | 07:43 08:14 (S139) | 08:25 17:30 (U160) | 08:09 | 08:33
| 21:26 | 20:36    27    19:55 (U159) | 19:35    31    08:45 (S139) | 18:37    42    18:12 (U160) | 17:02 | 17:06

 30 | 06:24 | 07:04 07:27 (S141) | 07:44 08:13 (S139) | 08:27 17:30 (U160) | 08:11 | 08:33
| 21:25 | 20:34    33    19:58 (U159) | 19:33    31    08:44 (S139) | 18:36    40    18:10 (U160) | 17:02 | 17:07

 31 | 06:25 | 07:05 07:28 (S141) | | 08:28 17:31 (U160) | | 08:34
| 21:24 | 20:33    35    19:59 (U159) | | 18:34    38    18:09 (U160) | | 17:08

Potential sun hours |   480 |   441 |   378 |   338 |   282 |   266
Total, worst case | |   142 |   562 |  1280 |   422 |

Sun reduction | |  0.73 |  0.69 |  0.52 |  0.43 |
Oper. time red. | |  0.99 |  0.99 |  0.99 |  0.99 |

Wind dir. red. | |  0.68 |  0.72 |  0.61 |  0.69 |
Total reduction | |  0.48 |  0.48 |  0.31 |  0.29 |

Total, real | |    68 |   272 |   398 |   122 |
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SHADOW - Calendar
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout Shadow receptor: SR018 - SR018

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:34 | 08:14 | 07:29 | 07:28 | 06:33 | 05:57 | 05:56 | 06:26 | 07:06 | 07:46 | 07:30 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:34 | 21:47 | 21:23 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:12 | 07:27 | 07:26 | 06:32 | 05:56 | 05:57 | 06:27 | 07:08 | 07:47 | 07:31 | 08:13
| 17:10 | 17:51 | 18:32 | 20:16 | 20:58 | 21:35 | 21:47 | 21:21 | 20:29 | 19:29 | 17:31 | 17:00

  3 | 08:34 | 08:11 | 07:25 | 07:24 | 06:30 | 05:56 | 05:57 | 06:29 | 07:09 | 07:48 | 07:33 | 08:15
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:36 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:34 | 08:10 | 07:23 | 07:22 | 06:29 | 05:55 | 05:58 | 06:30 | 07:10 | 07:50 | 07:34 | 08:16
| 17:12 | 17:54 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:19 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:34 | 08:08 | 07:22 | 07:20 | 06:27 | 05:55 | 05:59 | 06:31 | 07:11 | 07:51 | 07:36 | 08:17
| 17:13 | 17:56 | 18:37 | 20:20 | 21:02 | 21:37 | 21:46 | 21:17 | 20:23 | 19:23 | 17:27 | 16:59

  6 | 08:33 | 08:07 | 07:20 | 07:19 | 06:26 | 05:54 | 05:59 | 06:32 | 07:13 | 07:52 | 07:37 | 08:18
| 17:14 | 17:57 | 18:38 | 20:22 | 21:03 | 21:38 | 21:46 | 21:16 | 20:21 | 19:21 | 17:25 | 16:59

  7 | 08:33 | 08:06 | 07:18 | 07:17 | 06:24 | 05:54 | 06:00 | 06:34 | 07:14 | 07:54 | 07:39 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 | 06:23 | 05:53 | 06:01 | 06:35 | 07:15 | 07:55 | 07:40 | 08:20
| 17:16 | 18:00 | 18:41 | 20:25 | 21:06 | 21:40 | 21:45 | 21:13 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:33 | 08:03 | 08:14 | 07:13 | 06:21 | 05:53 | 06:02 | 06:36 | 07:17 | 07:57 | 07:42 | 08:21
| 17:17 | 18:00 | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:21 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:44 | 21:10 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 | 08:10 | 07:09 | 06:18 | 05:53 | 06:03 | 06:39 | 07:19 | 07:59 | 07:44 | 08:23
| 17:20 | 18:04 | 19:45 | 20:29 | 21:10 | 21:42 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:58

 12 | 08:31 | 07:58 | 08:08 | 07:07 | 06:17 | 05:52 | 06:04 | 06:40 | 07:21 | 08:01 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 | 21:43 | 21:06 | 20:09 | 19:09 | 17:17 | 16:59

 13 | 08:31 | 07:57 | 08:06 | 07:05 | 06:16 | 05:52 | 06:05 | 06:41 | 07:22 | 08:02 | 07:47 | 08:25
| 17:22 | 18:07 | 19:48 | 20:32 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:07 | 17:16 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:03 | 06:14 | 05:52 | 06:06 | 06:43 | 07:23 | 08:04 | 07:49 | 08:26
| 17:24 | 18:08 | 19:50 | 20:33 | 21:13 | 21:44 | 21:41 | 21:03 | 20:05 | 19:05 | 17:15 | 16:59

 15 | 08:30 | 07:54 | 08:02 | 07:01 | 06:13 | 05:52 | 06:07 | 06:44 | 07:24 | 08:05 | 07:50 | 08:27
| 17:25 | 18:10 | 19:51 | 20:34 | 21:15 | 21:44 | 21:40 | 21:02 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 06:59 | 06:12 | 05:52 | 06:08 | 06:45 | 07:26 | 08:06 | 07:52 | 08:27
| 17:26 | 18:11 | 19:53 | 20:36 | 21:16 | 21:45 | 21:40 | 21:00 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:29 | 07:50 | 07:58 | 06:58 | 06:11 | 05:52 | 06:09 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 16:59

 18 | 08:28 | 07:49 | 07:56 | 06:56 | 06:10 | 05:52 | 06:10 | 06:48 | 07:28 | 08:09 | 07:55 | 08:29
| 17:29 | 18:14 | 19:55 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 | 06:08 | 05:52 | 06:11 | 06:49 | 07:30 | 08:11 | 07:56 | 08:29
| 17:30 | 18:16 | 19:57 | 20:40 | 21:20 | 21:46 | 21:37 | 20:55 | 19:55 | 18:54 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:07 | 05:52 | 06:12 | 06:51 | 07:31 | 08:12 | 07:58 | 08:30
| 17:32 | 18:17 | 19:58 | 20:41 | 21:21 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:00

 21 | 08:25 | 07:43 | 07:50 | 06:50 | 06:06 | 05:52 | 06:13 | 06:52 | 07:32 | 08:14 | 07:59 | 08:31
| 17:33 | 18:19 | 20:00 | 20:43 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:25 | 07:42 | 07:48 | 06:49 | 06:05 | 05:53 | 06:14 | 06:53 | 07:34 | 08:15 | 08:00 | 08:31
| 17:35 | 18:20 | 20:01 | 20:44 | 21:23 | 21:47 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:01

 23 | 08:24 | 07:40 | 07:46 | 06:47 | 06:04 | 05:53 | 06:16 | 06:54 | 07:35 | 08:16 | 08:02 | 08:32
| 17:36 | 18:22 | 20:02 | 20:45 | 21:24 | 21:47 | 21:33 | 20:48 | 19:47 | 18:47 | 17:06 | 17:02

 24 | 08:23 | 07:38 | 07:44 | 06:45 | 06:03 | 05:53 | 06:17 | 06:56 | 07:36 | 08:18 | 08:03 | 08:32
| 17:38 | 18:23 | 20:04 | 20:47 | 21:25 | 21:47 | 21:32 | 20:46 | 19:45 | 18:46 | 17:05 | 17:02

 25 | 08:22 | 07:36 | 07:42 | 06:43 | 06:02 | 05:53 | 06:18 | 06:57 | 07:38 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:27 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:21 | 07:35 | 07:40 | 06:42 | 06:01 | 05:54 | 06:19 | 06:58 | 07:39 | 08:21 | 08:06 | 08:33
| 17:41 | 18:26 | 20:07 | 20:49 | 21:28 | 21:47 | 21:30 | 20:42 | 19:41 | 18:42 | 17:04 | 17:04

 27 | 08:20 | 07:33 | 07:38 | 06:40 | 06:01 | 05:54 | 06:20 | 07:00 | 07:40 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:51 | 21:29 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:03 | 17:04

 28 | 08:18 | 07:31 | 07:36 | 06:38 | 06:00 | 05:55 | 06:21 | 07:01 | 07:42 | 08:24 | 08:08 | 08:33
| 17:44 | 18:29 | 20:09 | 20:52 | 21:30 | 21:47 | 21:28 | 20:38 | 19:37 | 18:39 | 17:03 | 17:05

 29 | 08:17 | | 07:34 | 06:37 | 05:59 | 05:55 | 06:23 | 07:02 | 07:43 | 08:25 | 08:10 | 08:33
| 17:45 | | 20:11 | 20:53 | 21:31 | 21:47 | 21:27 | 20:36 | 19:35 | 18:37 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:58 | 05:56 | 06:24 | 07:04 | 07:44 | 08:27 | 08:11 | 08:34
| 17:47 | | 20:12 | 20:55 | 21:32 | 21:47 | 21:25 | 20:35 | 19:33 | 18:36 | 17:01 | 17:07

 31 | 08:15 | | 07:30 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:34
| 17:48 | | 20:14 | | 21:33 | | 21:24 | 20:33 | | 18:34 | | 17:08

Potential sun hours |   279 |   287 |   368 |   407 |   466 |   475 |   480 |   441 |   378 |   338 |   282 |   266
Total, worst case | | | | | | | | | | | |

Sun reduction | | | | | | | | | | | |
Oper. time red. | | | | | | | | | | | |

Wind dir. red. | | | | | | | | | | | |
Total reduction | | | | | | | | | | | |

Total, real | | | | | | | | | | | |
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SHADOW - Calendar
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout Shadow receptor: SR019 - SR019

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:34 | 08:14 | 07:29 | 07:28 | 06:33 | 05:57 | 05:56 | 06:26 | 07:06 | 07:46 | 07:30 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:34 | 21:47 | 21:23 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:12 | 07:27 | 07:26 | 06:32 | 05:56 | 05:57 | 06:27 | 07:08 | 07:47 | 07:31 | 08:13
| 17:10 | 17:51 | 18:32 | 20:16 | 20:58 | 21:35 | 21:47 | 21:21 | 20:29 | 19:29 | 17:31 | 17:00

  3 | 08:34 | 08:11 | 07:25 | 07:24 | 06:30 | 05:56 | 05:57 | 06:29 | 07:09 | 07:48 | 07:33 | 08:15
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:36 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:34 | 08:10 | 07:23 | 07:22 | 06:29 | 05:55 | 05:58 | 06:30 | 07:10 | 07:50 | 07:34 | 08:16
| 17:12 | 17:54 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:19 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:34 | 08:08 | 07:22 | 07:20 | 06:27 | 05:55 | 05:59 | 06:31 | 07:11 | 07:51 | 07:36 | 08:17
| 17:13 | 17:56 | 18:37 | 20:20 | 21:02 | 21:37 | 21:46 | 21:17 | 20:23 | 19:23 | 17:27 | 16:59

  6 | 08:33 | 08:07 | 07:20 | 07:18 | 06:26 | 05:54 | 05:59 | 06:32 | 07:13 | 07:52 | 07:37 | 08:18
| 17:14 | 17:57 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:16 | 20:21 | 19:21 | 17:25 | 16:59

  7 | 08:33 | 08:06 | 07:18 | 07:17 | 06:24 | 05:54 | 06:00 | 06:34 | 07:14 | 07:54 | 07:39 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 | 06:23 | 05:53 | 06:01 | 06:35 | 07:15 | 07:55 | 07:40 | 08:20
| 17:16 | 18:00 | 18:41 | 20:25 | 21:06 | 21:40 | 21:45 | 21:13 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:33 | 08:03 | 08:14 | 07:13 | 06:21 | 05:53 | 06:02 | 06:36 | 07:17 | 07:57 | 07:41 | 08:21
| 17:17 | 18:00 | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:21 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:44 | 21:10 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 | 08:10 | 07:09 | 06:18 | 05:53 | 06:03 | 06:39 | 07:19 | 07:59 | 07:44 | 08:23
| 17:20 | 18:04 | 19:45 | 20:29 | 21:10 | 21:42 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 | 07:07 | 06:17 | 05:52 | 06:04 | 06:40 | 07:21 | 08:01 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:17 | 16:59

 13 | 08:31 | 07:57 | 08:06 | 07:05 | 06:16 | 05:52 | 06:05 | 06:41 | 07:22 | 08:02 | 07:47 | 08:25
| 17:22 | 18:07 | 19:48 | 20:31 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:07 | 17:16 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:03 | 06:14 | 05:52 | 06:06 | 06:43 | 07:23 | 08:04 | 07:49 | 08:26
| 17:24 | 18:08 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:05 | 17:15 | 16:59

 15 | 08:30 | 07:53 | 08:02 | 07:01 | 06:13 | 05:52 | 06:07 | 06:44 | 07:24 | 08:05 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:15 | 21:44 | 21:40 | 21:02 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 06:59 | 06:12 | 05:52 | 06:08 | 06:45 | 07:26 | 08:06 | 07:52 | 08:27
| 17:26 | 18:11 | 19:53 | 20:36 | 21:16 | 21:44 | 21:40 | 21:00 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:28 | 07:50 | 07:58 | 06:58 | 06:11 | 05:52 | 06:09 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 16:59

 18 | 08:28 | 07:49 | 07:56 | 06:56 | 06:10 | 05:52 | 06:10 | 06:48 | 07:28 | 08:09 | 07:55 | 08:29
| 17:29 | 18:14 | 19:55 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 | 06:08 | 05:52 | 06:11 | 06:49 | 07:30 | 08:11 | 07:56 | 08:29
| 17:30 | 18:16 | 19:57 | 20:40 | 21:20 | 21:46 | 21:37 | 20:55 | 19:55 | 18:54 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:07 | 05:52 | 06:12 | 06:51 | 07:31 | 08:12 | 07:57 | 08:30
| 17:32 | 18:17 | 19:58 | 20:41 | 21:21 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:00

 21 | 08:25 | 07:43 | 07:50 | 06:50 | 06:06 | 05:52 | 06:13 | 06:52 | 07:32 | 08:13 | 07:59 | 08:31
| 17:33 | 18:19 | 20:00 | 20:43 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:42 | 07:48 | 06:49 | 06:05 | 05:53 | 06:14 | 06:53 | 07:34 | 08:15 | 08:00 | 08:31
| 17:35 | 18:20 | 20:01 | 20:44 | 21:23 | 21:47 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:01

 23 | 08:24 | 07:40 | 07:46 | 06:47 | 06:04 | 05:53 | 06:16 | 06:54 | 07:35 | 08:16 | 08:02 | 08:32
| 17:36 | 18:22 | 20:02 | 20:45 | 21:24 | 21:47 | 21:33 | 20:48 | 19:47 | 18:47 | 17:06 | 17:02

 24 | 08:23 | 07:38 | 07:44 | 06:45 | 06:03 | 05:53 | 06:17 | 06:56 | 07:36 | 08:18 | 08:03 | 08:32
| 17:38 | 18:23 | 20:04 | 20:47 | 21:25 | 21:47 | 21:32 | 20:46 | 19:45 | 18:46 | 17:05 | 17:02

 25 | 08:22 | 07:36 | 07:42 | 06:43 | 06:02 | 05:53 | 06:18 | 06:57 | 07:38 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:21 | 07:35 | 07:40 | 06:42 | 06:01 | 05:54 | 06:19 | 06:58 | 07:39 | 08:21 | 08:06 | 08:33
| 17:41 | 18:26 | 20:07 | 20:49 | 21:28 | 21:47 | 21:30 | 20:42 | 19:41 | 18:42 | 17:04 | 17:04

 27 | 08:20 | 07:33 | 07:38 | 06:40 | 06:01 | 05:54 | 06:20 | 07:00 | 07:40 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:51 | 21:29 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:03 | 17:04

 28 | 08:18 | 07:31 | 07:36 | 06:38 | 06:00 | 05:55 | 06:21 | 07:01 | 07:42 | 08:24 | 08:08 | 08:33
| 17:44 | 18:29 | 20:09 | 20:52 | 21:30 | 21:47 | 21:28 | 20:38 | 19:37 | 18:39 | 17:03 | 17:05

 29 | 08:17 | | 07:34 | 06:37 | 05:59 | 05:55 | 06:23 | 07:02 | 07:43 | 08:25 | 08:10 | 08:33
| 17:45 | | 20:11 | 20:53 | 21:31 | 21:47 | 21:26 | 20:36 | 19:35 | 18:37 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:58 | 05:56 | 06:24 | 07:04 | 07:44 | 08:27 | 08:11 | 08:34
| 17:47 | | 20:12 | 20:55 | 21:32 | 21:47 | 21:25 | 20:35 | 19:33 | 18:36 | 17:01 | 17:07

 31 | 08:15 | | 07:30 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:34
| 17:48 | | 20:14 | | 21:33 | | 21:24 | 20:33 | | 18:34 | | 17:08

Potential sun hours |   279 |   287 |   368 |   407 |   466 |   475 |   480 |   441 |   378 |   338 |   282 |   266
Total, worst case | | | | | | | | | | | |

Sun reduction | | | | | | | | | | | |
Oper. time red. | | | | | | | | | | | |

Wind dir. red. | | | | | | | | | | | |
Total reduction | | | | | | | | | | | |

Total, real | | | | | | | | | | | |
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SHADOW - Calendar
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout Shadow receptor: SR020 - SR020

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:33 | 08:13 | 07:29 | 07:28 | 06:34 | 05:57 | 05:57 | 06:26 | 07:06 | 07:46 | 07:29 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:33 | 21:46 | 21:22 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:33 | 08:12 | 07:27 | 07:26 | 06:32 | 05:57 | 05:57 | 06:28 | 07:08 | 07:47 | 07:31 | 08:13
| 17:10 | 17:51 | 18:32 | 20:16 | 20:57 | 21:34 | 21:46 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:33 | 08:11 | 07:25 | 07:24 | 06:30 | 05:56 | 05:58 | 06:29 | 07:09 | 07:48 | 07:32 | 08:14
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:33 | 08:10 | 07:23 | 07:22 | 06:29 | 05:56 | 05:58 | 06:30 | 07:10 | 07:50 | 07:34 | 08:15
| 17:12 | 17:55 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:33 | 08:08 | 07:21 | 07:21 | 06:27 | 05:55 | 05:59 | 06:31 | 07:12 | 07:51 | 07:35 | 08:16
| 17:13 | 17:56 | 18:37 | 20:20 | 21:01 | 21:37 | 21:45 | 21:17 | 20:23 | 19:23 | 17:27 | 17:00

  6 | 08:33 | 08:07 | 07:20 | 07:19 | 06:26 | 05:55 | 06:00 | 06:33 | 07:13 | 07:52 | 07:37 | 08:18
| 17:14 | 17:58 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:15 | 20:21 | 19:21 | 17:25 | 16:59

  7 | 08:33 | 08:05 | 07:18 | 07:17 | 06:24 | 05:54 | 06:01 | 06:34 | 07:14 | 07:54 | 07:38 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:38 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 | 06:23 | 05:54 | 06:01 | 06:35 | 07:15 | 07:55 | 07:40 | 08:20
| 17:17 | 18:01 | 18:41 | 20:24 | 21:05 | 21:39 | 21:44 | 21:12 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:32 | 08:03 | 08:14 | 07:13 | 06:21 | 05:54 | 06:02 | 06:37 | 07:17 | 07:56 | 07:41 | 08:21
| 17:18 | 18:01 | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:21 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:43 | 21:09 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:31 | 08:00 | 08:10 | 07:09 | 06:19 | 05:53 | 06:04 | 06:39 | 07:19 | 07:59 | 07:44 | 08:23
| 17:20 | 18:04 | 19:45 | 20:29 | 21:09 | 21:41 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 | 07:07 | 06:17 | 05:53 | 06:05 | 06:40 | 07:21 | 08:01 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:10 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:18 | 16:59

 13 | 08:31 | 07:56 | 08:06 | 07:05 | 06:16 | 05:53 | 06:06 | 06:42 | 07:22 | 08:02 | 07:47 | 08:24
| 17:23 | 18:07 | 19:48 | 20:31 | 21:12 | 21:42 | 21:41 | 21:05 | 20:07 | 19:07 | 17:16 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:03 | 06:15 | 05:52 | 06:07 | 06:43 | 07:23 | 08:03 | 07:49 | 08:25
| 17:24 | 18:08 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:06 | 17:15 | 16:59

 15 | 08:29 | 07:53 | 08:02 | 07:01 | 06:13 | 05:52 | 06:08 | 06:44 | 07:25 | 08:05 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:14 | 21:44 | 21:40 | 21:01 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 07:00 | 06:12 | 05:52 | 06:08 | 06:46 | 07:26 | 08:06 | 07:51 | 08:27
| 17:27 | 18:11 | 19:53 | 20:35 | 21:16 | 21:44 | 21:39 | 21:00 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:28 | 07:50 | 07:58 | 06:58 | 06:11 | 05:52 | 06:09 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:44 | 21:38 | 20:58 | 19:59 | 19:00 | 17:12 | 17:00

 18 | 08:27 | 07:48 | 07:56 | 06:56 | 06:10 | 05:52 | 06:10 | 06:48 | 07:28 | 08:09 | 07:54 | 08:28
| 17:29 | 18:14 | 19:55 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 | 06:09 | 05:52 | 06:12 | 06:49 | 07:30 | 08:10 | 07:56 | 08:29
| 17:31 | 18:16 | 19:57 | 20:40 | 21:19 | 21:45 | 21:37 | 20:54 | 19:55 | 18:55 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:08 | 05:53 | 06:13 | 06:51 | 07:31 | 08:12 | 07:57 | 08:30
| 17:32 | 18:18 | 19:58 | 20:41 | 21:20 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:01

 21 | 08:25 | 07:43 | 07:50 | 06:50 | 06:07 | 05:53 | 06:14 | 06:52 | 07:32 | 08:13 | 07:59 | 08:30
| 17:34 | 18:19 | 20:00 | 20:42 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:41 | 07:48 | 06:49 | 06:06 | 05:53 | 06:15 | 06:53 | 07:34 | 08:15 | 08:00 | 08:31
| 17:35 | 18:21 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:02

 23 | 08:23 | 07:40 | 07:46 | 06:47 | 06:05 | 05:53 | 06:16 | 06:55 | 07:35 | 08:16 | 08:01 | 08:31
| 17:36 | 18:22 | 20:02 | 20:45 | 21:24 | 21:46 | 21:33 | 20:47 | 19:47 | 18:47 | 17:06 | 17:02

 24 | 08:22 | 07:38 | 07:44 | 06:45 | 06:04 | 05:54 | 06:17 | 06:56 | 07:36 | 08:18 | 08:03 | 08:32
| 17:38 | 18:24 | 20:04 | 20:46 | 21:25 | 21:46 | 21:32 | 20:46 | 19:45 | 18:46 | 17:06 | 17:03

 25 | 08:21 | 07:36 | 07:42 | 06:43 | 06:03 | 05:54 | 06:18 | 06:57 | 07:38 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:20 | 07:34 | 07:40 | 06:42 | 06:02 | 05:54 | 06:19 | 06:59 | 07:39 | 08:21 | 08:05 | 08:32
| 17:41 | 18:27 | 20:07 | 20:49 | 21:27 | 21:47 | 21:30 | 20:42 | 19:41 | 18:42 | 17:04 | 17:04

 27 | 08:19 | 07:33 | 07:38 | 06:40 | 06:01 | 05:55 | 06:20 | 07:00 | 07:40 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:50 | 21:28 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:03 | 17:05

 28 | 08:18 | 07:31 | 07:36 | 06:38 | 06:00 | 05:55 | 06:22 | 07:01 | 07:42 | 08:23 | 08:08 | 08:33
| 17:44 | 18:29 | 20:09 | 20:52 | 21:29 | 21:47 | 21:27 | 20:38 | 19:37 | 18:39 | 17:03 | 17:06

 29 | 08:17 | | 07:34 | 06:37 | 05:59 | 05:56 | 06:23 | 07:02 | 07:43 | 08:25 | 08:09 | 08:33
| 17:45 | | 20:11 | 20:53 | 21:30 | 21:47 | 21:26 | 20:36 | 19:35 | 18:38 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:59 | 05:56 | 06:24 | 07:04 | 07:44 | 08:26 | 08:11 | 08:33
| 17:47 | | 20:12 | 20:55 | 21:31 | 21:46 | 21:25 | 20:34 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:15 | | 07:30 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:33
| 17:48 | | 20:13 | | 21:32 | | 21:24 | 20:32 | | 18:34 | | 17:08

Potential sun hours |   279 |   288 |   368 |   407 |   466 |   474 |   480 |   441 |   378 |   339 |   282 |   267
Total, worst case | | | | | | | | | | | |

Sun reduction | | | | | | | | | | | |
Oper. time red. | | | | | | | | | | | |

Wind dir. red. | | | | | | | | | | | |
Total reduction | | | | | | | | | | | |

Total, real | | | | | | | | | | | |
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SHADOW - Calendar
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout Shadow receptor: SR021 - SR021

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:34 | 08:14 | 07:29 | 07:28 | 06:33 | 05:57 | 05:56 | 06:26 | 07:06 | 07:46 | 07:29 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:33 | 21:47 | 21:22 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:12 | 07:27 | 07:26 | 06:32 | 05:56 | 05:57 | 06:27 | 07:07 | 07:47 | 07:31 | 08:13
| 17:10 | 17:51 | 18:32 | 20:16 | 20:57 | 21:34 | 21:46 | 21:21 | 20:29 | 19:29 | 17:31 | 17:00

  3 | 08:34 | 08:11 | 07:25 | 07:24 | 06:30 | 05:56 | 05:57 | 06:29 | 07:09 | 07:48 | 07:32 | 08:14
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:34 | 08:10 | 07:23 | 07:22 | 06:28 | 05:55 | 05:58 | 06:30 | 07:10 | 07:50 | 07:34 | 08:16
| 17:12 | 17:54 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:33 | 08:08 | 07:21 | 07:20 | 06:27 | 05:55 | 05:59 | 06:31 | 07:11 | 07:51 | 07:35 | 08:17
| 17:13 | 17:56 | 18:37 | 20:20 | 21:01 | 21:37 | 21:46 | 21:17 | 20:23 | 19:23 | 17:27 | 16:59

  6 | 08:33 | 08:07 | 07:19 | 07:18 | 06:25 | 05:54 | 05:59 | 06:32 | 07:13 | 07:52 | 07:37 | 08:18
| 17:14 | 17:57 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:15 | 20:21 | 19:21 | 17:25 | 16:59

  7 | 08:33 | 08:05 | 07:18 | 07:16 | 06:24 | 05:54 | 06:00 | 06:34 | 07:14 | 07:54 | 07:38 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 | 06:23 | 05:53 | 06:01 | 06:35 | 07:15 | 07:55 | 07:40 | 08:20
| 17:16 | 18:00 | 18:41 | 20:24 | 21:05 | 21:39 | 21:44 | 21:12 | 20:17 | 19:17 | 17:22 | 16:59

  9 | 08:32 | 08:03 | 08:14 | 07:13 | 06:21 | 05:53 | 06:02 | 06:36 | 07:17 | 07:56 | 07:41 | 08:21
| 17:17 | 18:00 | 19:42 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:21 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:37 | 07:18 | 07:58 | 07:43 | 08:22
| 17:18 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:43 | 21:09 | 20:13 | 19:13 | 17:20 | 16:58

 11 | 08:32 | 08:00 | 08:10 | 07:09 | 06:18 | 05:53 | 06:03 | 06:39 | 07:19 | 07:59 | 07:44 | 08:23
| 17:20 | 18:03 | 19:45 | 20:29 | 21:09 | 21:42 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:58

 12 | 08:31 | 07:58 | 08:08 | 07:07 | 06:17 | 05:52 | 06:04 | 06:40 | 07:20 | 08:01 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:17 | 16:58

 13 | 08:31 | 07:57 | 08:06 | 07:05 | 06:16 | 05:52 | 06:05 | 06:41 | 07:22 | 08:02 | 07:47 | 08:25
| 17:22 | 18:07 | 19:48 | 20:31 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:07 | 17:16 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:03 | 06:14 | 05:52 | 06:06 | 06:43 | 07:23 | 08:03 | 07:49 | 08:25
| 17:24 | 18:08 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:05 | 17:15 | 16:59

 15 | 08:30 | 07:53 | 08:02 | 07:01 | 06:13 | 05:52 | 06:07 | 06:44 | 07:24 | 08:05 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:14 | 21:44 | 21:40 | 21:01 | 20:03 | 19:03 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 06:59 | 06:12 | 05:52 | 06:08 | 06:45 | 07:26 | 08:06 | 07:52 | 08:27
| 17:26 | 18:11 | 19:52 | 20:35 | 21:16 | 21:44 | 21:39 | 21:00 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:28 | 07:50 | 07:58 | 06:57 | 06:11 | 05:52 | 06:09 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 16:59

 18 | 08:28 | 07:48 | 07:56 | 06:56 | 06:10 | 05:52 | 06:10 | 06:48 | 07:28 | 08:09 | 07:54 | 08:28
| 17:29 | 18:14 | 19:55 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 | 06:08 | 05:52 | 06:11 | 06:49 | 07:30 | 08:10 | 07:56 | 08:29
| 17:30 | 18:16 | 19:57 | 20:40 | 21:19 | 21:45 | 21:37 | 20:54 | 19:55 | 18:54 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:07 | 05:52 | 06:12 | 06:50 | 07:31 | 08:12 | 07:57 | 08:30
| 17:32 | 18:17 | 19:58 | 20:41 | 21:21 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:00

 21 | 08:25 | 07:43 | 07:50 | 06:50 | 06:06 | 05:52 | 06:13 | 06:52 | 07:32 | 08:13 | 07:59 | 08:30
| 17:33 | 18:19 | 19:59 | 20:42 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:41 | 07:48 | 06:48 | 06:05 | 05:53 | 06:14 | 06:53 | 07:34 | 08:15 | 08:00 | 08:31
| 17:35 | 18:20 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:01

 23 | 08:23 | 07:40 | 07:46 | 06:47 | 06:04 | 05:53 | 06:15 | 06:54 | 07:35 | 08:16 | 08:01 | 08:31
| 17:36 | 18:22 | 20:02 | 20:45 | 21:24 | 21:46 | 21:33 | 20:47 | 19:47 | 18:47 | 17:06 | 17:02

 24 | 08:22 | 07:38 | 07:44 | 06:45 | 06:03 | 05:53 | 06:17 | 06:56 | 07:36 | 08:18 | 08:03 | 08:32
| 17:38 | 18:23 | 20:04 | 20:46 | 21:25 | 21:47 | 21:32 | 20:46 | 19:45 | 18:46 | 17:05 | 17:02

 25 | 08:21 | 07:36 | 07:42 | 06:43 | 06:02 | 05:53 | 06:18 | 06:57 | 07:37 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:04 | 17:03

 26 | 08:20 | 07:34 | 07:40 | 06:41 | 06:01 | 05:54 | 06:19 | 06:58 | 07:39 | 08:21 | 08:06 | 08:32
| 17:40 | 18:26 | 20:06 | 20:49 | 21:27 | 21:47 | 21:30 | 20:42 | 19:41 | 18:42 | 17:04 | 17:04

 27 | 08:19 | 07:33 | 07:38 | 06:40 | 06:01 | 05:54 | 06:20 | 07:00 | 07:40 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:51 | 21:28 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:03 | 17:04

 28 | 08:18 | 07:31 | 07:36 | 06:38 | 06:00 | 05:55 | 06:21 | 07:01 | 07:41 | 08:24 | 08:08 | 08:33
| 17:43 | 18:29 | 20:09 | 20:52 | 21:30 | 21:47 | 21:27 | 20:38 | 19:37 | 18:39 | 17:02 | 17:05

 29 | 08:17 | | 07:34 | 06:36 | 05:59 | 05:55 | 06:22 | 07:02 | 07:43 | 08:25 | 08:09 | 08:33
| 17:45 | | 20:11 | 20:53 | 21:31 | 21:47 | 21:26 | 20:36 | 19:35 | 18:37 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:58 | 05:56 | 06:24 | 07:03 | 07:44 | 08:26 | 08:11 | 08:33
| 17:47 | | 20:12 | 20:55 | 21:32 | 21:47 | 21:25 | 20:34 | 19:33 | 18:36 | 17:01 | 17:07

 31 | 08:15 | | 07:30 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:34
| 17:48 | | 20:13 | | 21:33 | | 21:24 | 20:32 | | 18:34 | | 17:08

Potential sun hours |   279 |   287 |   368 |   407 |   466 |   475 |   480 |   441 |   378 |   338 |   282 |   266
Total, worst case | | | | | | | | | | | |

Sun reduction | | | | | | | | | | | |
Oper. time red. | | | | | | | | | | | |

Wind dir. red. | | | | | | | | | | | |
Total reduction | | | | | | | | | | | |

Total, real | | | | | | | | | | | |
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SHADOW - Calendar
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout Shadow receptor: SR022 - SR022

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

|January |February |March |April |May |June
| | | | | |

  1 | 08:33 15:43 (S148) | 08:13 | 07:29 | 07:28 18:33 (S146) | 06:33 | 05:57 20:42 (S145)
| 17:09    36    16:19 (S148) | 17:50 | 18:31 | 20:15    42    19:15 (S146) | 20:56 | 21:33    24    21:06 (S145)

  2 | 08:33 15:44 (S148) | 08:12 | 07:27 | 07:26 18:33 (S146) | 06:32 | 05:56 20:41 (S145)
| 17:10    36    16:20 (S148) | 17:51 | 18:32 | 20:16    41    19:14 (S146) | 20:57 | 21:34    25    21:06 (S145)

  3 | 08:33 15:44 (S148) | 08:11 | 07:25 | 07:24 18:34 (S146) | 06:30 | 05:56 20:41 (S145)
| 17:11    36    16:20 (S148) | 17:53 | 18:34 | 20:17    39    19:13 (S146) | 20:59 | 21:35    27    21:08 (S145)

  4 | 08:33 15:44 (S148) | 08:09 | 07:23 | 07:22 18:35 (S146) | 06:29 | 05:55 20:41 (S145)
| 17:12    36    16:20 (S148) | 17:54 | 18:35 | 20:19    36    19:11 (S146) | 21:00 | 21:36    27    21:08 (S145)

  5 | 08:33 15:45 (S148) | 08:08 | 07:21 | 07:20 18:36 (S146) | 06:27 | 05:55 20:41 (S145)
| 17:13    35    16:20 (S148) | 17:56 | 18:37 | 20:20    34    19:10 (S146) | 21:01 | 21:37    27    21:08 (S145)

  6 | 08:33 15:46 (S148) | 08:07 | 07:19 | 07:18 18:37 (S146) | 06:26 | 05:54 20:41 (S145)
| 17:14    35    16:21 (S148) | 17:57 | 18:38 | 20:22    31    19:08 (S146) | 21:03 | 21:38    27    21:08 (S145)

  7 | 08:33 15:46 (S148) | 08:05 | 07:17 | 07:16 18:39 (S146) | 06:24 | 05:54 20:41 (S145)
| 17:15    34    16:20 (S148) | 17:59 | 18:40 | 20:23    27    19:06 (S146) | 21:04 | 21:38    28    21:09 (S145)

  8 | 08:33 15:47 (S148) | 08:04 | 08:16 | 07:14 18:42 (S146) | 06:23 | 05:54 20:42 (S145)
| 17:16    34    16:21 (S148) | 18:00 | 18:41 | 20:24    22    19:04 (S146) | 21:05 | 21:39    27    21:09 (S145)

  9 | 08:32 15:48 (S148) | 08:02 | 08:14 | 07:13 18:45 (S146) | 06:21 | 05:53 20:42 (S145)
| 17:17    34    16:22 (S148) | 18:00 | 19:42 | 20:26    16    19:01 (S146) | 21:07 | 21:40    28    21:10 (S145)

 10 | 08:32 15:48 (S148) | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 20:41 (S145)
| 17:19    33    16:21 (S148) | 18:02 | 19:44 | 20:27 | 21:08 | 21:41    28    21:09 (S145)

 11 | 08:31 15:49 (S148) | 07:59 | 08:10 18:56 (S146) | 07:09 | 06:18 | 05:53 20:42 (S145)
| 17:20    33    16:22 (S148) | 18:04 | 19:45     8    19:04 (S146) | 20:28 | 21:09 | 21:41    28    21:10 (S145)

 12 | 08:31 15:49 (S148) | 07:58 | 08:08 18:50 (S146) | 07:07 | 06:17 | 05:52 20:42 (S145)
| 17:21    33    16:22 (S148) | 18:05 | 19:47    19    19:09 (S146) | 20:30 | 21:10 | 21:42    28    21:10 (S145)

 13 | 08:31 15:51 (S148) | 07:56 | 08:06 18:47 (S146) | 07:05 | 06:16 | 05:52 20:42 (S145)
| 17:22    31    16:22 (S148) | 18:07 | 19:48    25    19:12 (S146) | 20:31 | 21:12 | 21:43    28    21:10 (S145)

 14 | 08:30 15:51 (S148) | 07:55 | 08:04 18:44 (S146) | 07:03 | 06:14 | 05:52 20:43 (S145)
| 17:24    31    16:22 (S148) | 18:08 | 19:50    30    19:14 (S146) | 20:33 | 21:13 | 21:43    28    21:11 (S145)

 15 | 08:29 15:52 (S148) | 07:53 | 08:02 18:42 (S146) | 07:01 | 06:13 | 05:52 20:43 (S145)
| 17:25    29    16:21 (S148) | 18:10 | 19:51    33    19:15 (S146) | 20:34 | 21:14 | 21:44    28    21:11 (S145)

 16 | 08:29 15:52 (S148) | 07:52 | 08:00 18:41 (S146) | 06:59 | 06:12 | 05:52 20:43 (S145)
| 17:26    29    16:21 (S148) | 18:11 | 19:52    35    19:16 (S146) | 20:35 | 21:16 | 21:44    28    21:11 (S145)

 17 | 08:28 15:54 (S148) | 07:50 | 07:58 18:39 (S146) | 06:57 | 06:11 | 05:52 20:43 (S145)
| 17:28    27    16:21 (S148) | 18:13 | 19:54    38    19:17 (S146) | 20:37 | 21:17 | 21:44    28    21:11 (S145)

 18 | 08:27 15:55 (S148) | 07:48 | 07:56 18:38 (S146) | 06:56 | 06:10 | 05:52 20:43 (S145)
| 17:29    26    16:21 (S148) | 18:14 | 19:55    40    19:18 (S146) | 20:38 | 21:18 | 21:45    29    21:12 (S145)

 19 | 08:27 15:56 (S148) | 07:47 | 07:54 18:37 (S146) | 06:54 | 06:08 | 05:52 20:44 (S145)
| 17:30    24    16:20 (S148) | 18:16 | 19:57    42    19:19 (S146) | 20:39 | 21:19 | 21:45    28    21:12 (S145)

 20 | 08:26 15:58 (S148) | 07:45 | 07:52 18:36 (S146) | 06:52 | 06:07 | 05:52 20:44 (S145)
| 17:32    21    16:19 (S148) | 18:17 | 19:58    43    19:19 (S146) | 20:41 | 21:20 | 21:46    28    21:12 (S145)

 21 | 08:25 15:59 (S148) | 07:43 | 07:50 18:35 (S146) | 06:50 | 06:06 20:50 (S145) | 05:52 20:44 (S145)
| 17:33    19    16:18 (S148) | 18:19 | 19:59    44    19:19 (S146) | 20:42 | 21:22     5    20:55 (S145) | 21:46    28    21:12 (S145)

 22 | 08:24 16:02 (S148) | 07:41 | 07:48 18:34 (S146) | 06:48 | 06:05 20:47 (S145) | 05:53 20:45 (S145)
| 17:35    14    16:16 (S148) | 18:20 | 20:01    46    19:20 (S146) | 20:44 | 21:23     9    20:56 (S145) | 21:46    28    21:13 (S145)

 23 | 08:23 16:05 (S148) | 07:40 | 07:46 18:33 (S146) | 06:47 | 06:04 20:46 (S145) | 05:53 20:45 (S145)
| 17:36     9    16:14 (S148) | 18:22 | 20:02    47    19:20 (S146) | 20:45 | 21:24    11    20:57 (S145) | 21:46    28    21:13 (S145)

 24 | 08:22 | 07:38 | 07:44 18:33 (S146) | 06:45 | 06:03 20:44 (S145) | 05:53 20:45 (S145)
| 17:38 | 18:23 | 20:04    47    19:20 (S146) | 20:46 | 21:25    14    20:58 (S145) | 21:46    28    21:13 (S145)

 25 | 08:21 | 07:36 | 07:42 18:32 (S146) | 06:43 | 06:02 20:44 (S145) | 05:54 20:44 (S145)
| 17:39 | 18:25 | 20:05    47    19:19 (S146) | 20:48 | 21:26    16    21:00 (S145) | 21:47    28    21:12 (S145)

 26 | 08:20 | 07:34 | 07:40 18:32 (S146) | 06:42 | 06:02 20:44 (S145) | 05:54 20:45 (S145)
| 17:41 | 18:26 | 20:06    47    19:19 (S146) | 20:49 | 21:27    16    21:00 (S145) | 21:47    28    21:13 (S145)

 27 | 08:19 | 07:32 | 07:38 18:32 (S146) | 06:40 | 06:01 20:43 (S145) | 05:54 20:45 (S145)
| 17:42 | 18:28 | 20:08    47    19:19 (S146) | 20:50 | 21:28    18    21:01 (S145) | 21:47    28    21:13 (S145)

 28 | 08:18 | 07:31 | 07:36 18:32 (S146) | 06:38 | 06:00 20:42 (S145) | 05:55 20:46 (S145)
| 17:44 | 18:29 | 20:09    46    19:18 (S146) | 20:52 | 21:29    20    21:02 (S145) | 21:47    28    21:14 (S145)

 29 | 08:17 | | 07:34 18:32 (S146) | 06:36 | 05:59 20:42 (S145) | 05:55 20:46 (S145)
| 17:45 | | 20:11    46    19:18 (S146) | 20:53 | 21:30    21    21:03 (S145) | 21:47    28    21:14 (S145)

 30 | 08:16 | | 07:32 18:32 (S146) | 06:35 | 05:58 20:42 (S145) | 05:56 20:46 (S145)
| 17:47 | | 20:12    45    19:17 (S146) | 20:54 | 21:31    22    21:04 (S145) | 21:47    28    21:14 (S145)

 31 | 08:15 | | 07:30 18:32 (S146) | | 05:58 20:41 (S145) | 
| 17:48 | | 20:13    44    19:16 (S146) | | 21:32    23    21:04 (S145) | 

Potential sun hours |   279 |   287 |   368 |   407 |   466 |   474
Total, worst case |   675 | |   819 |   288 |   175 |   829

Sun reduction |  0.55 | |  0.63 |  0.59 |  0.68 |  0.71
Oper. time red. |  0.99 | |  0.99 |  0.99 |  0.99 |  0.99

Wind dir. red. |  0.53 | |  0.65 |  0.65 |  0.76 |  0.76
Total reduction |  0.28 | |  0.39 |  0.37 |  0.50 |  0.52

Total, real |   186 | |   323 |   107 |    87 |   429
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SHADOW - Calendar
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout Shadow receptor: SR022 - SR022

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

|July |August |September |October |November |December
| | | | | |

  1 | 05:56 20:46 (S145) | 06:26 | 07:06 | 07:45 18:28 (S146) | 07:29 | 08:12 15:31 (S148)
| 21:46    28    21:14 (S145) | 21:22 | 20:30 | 19:31    21    18:49 (S146) | 17:33 | 17:01    33    16:04 (S148)

  2 | 05:57 20:47 (S145) | 06:27 | 07:07 | 07:47 18:32 (S146) | 07:31 | 08:13 15:31 (S148)
| 21:46    27    21:14 (S145) | 21:21 | 20:29 | 19:29    13    18:45 (S146) | 17:31 | 17:00    33    16:04 (S148)

  3 | 05:57 20:46 (S145) | 06:29 | 07:09 18:42 (S146) | 07:48 | 07:32 | 08:14 15:31 (S148)
| 21:46    28    21:14 (S145) | 21:20 | 20:27    16    18:58 (S146) | 19:27 | 17:30 | 17:00    34    16:05 (S148)

  4 | 05:58 20:47 (S145) | 06:30 | 07:10 18:39 (S146) | 07:50 | 07:34 | 08:15 15:31 (S148)
| 21:46    28    21:15 (S145) | 21:18 | 20:25    22    19:01 (S146) | 19:25 | 17:28 | 17:00    34    16:05 (S148)

  5 | 05:59 20:47 (S145) | 06:31 | 07:11 18:36 (S146) | 07:51 | 07:35 | 08:16 15:32 (S148)
| 21:45    28    21:15 (S145) | 21:17 | 20:23    27    19:03 (S146) | 19:23 | 17:27 | 16:59    35    16:07 (S148)

  6 | 06:00 20:47 (S145) | 06:32 | 07:13 18:33 (S146) | 07:52 | 07:37 | 08:18 15:32 (S148)
| 21:45    27    21:14 (S145) | 21:15 | 20:21    31    19:04 (S146) | 19:21 | 17:25 | 16:59    35    16:07 (S148)

  7 | 06:00 20:48 (S145) | 06:34 | 07:14 18:31 (S146) | 07:54 | 07:38 | 08:19 15:32 (S148)
| 21:45    27    21:15 (S145) | 21:14 | 20:19    34    19:05 (S146) | 19:19 | 17:24 | 16:59    35    16:07 (S148)

  8 | 06:01 20:48 (S145) | 06:35 | 07:15 18:30 (S146) | 07:55 | 07:40 | 08:20 15:32 (S148)
| 21:44    27    21:15 (S145) | 21:12 | 20:17    36    19:06 (S146) | 19:17 | 17:22 | 16:59    36    16:08 (S148)

  9 | 06:02 20:49 (S145) | 06:36 | 07:17 18:28 (S146) | 07:56 | 07:41 | 08:21 15:33 (S148)
| 21:44    26    21:15 (S145) | 21:11 | 20:15    39    19:07 (S146) | 19:15 | 17:21 | 16:59    35    16:08 (S148)

 10 | 06:03 20:48 (S145) | 06:38 | 07:18 18:26 (S146) | 07:58 | 07:43 | 08:22 15:33 (S148)
| 21:43    26    21:14 (S145) | 21:09 | 20:13    41    19:07 (S146) | 19:13 | 17:20 | 16:59    36    16:09 (S148)

 11 | 06:04 20:49 (S145) | 06:39 | 07:19 18:26 (S146) | 07:59 | 07:44 | 08:23 15:33 (S148)
| 21:43    25    21:14 (S145) | 21:08 | 20:11    42    19:08 (S146) | 19:11 | 17:19 | 16:59    36    16:09 (S148)

 12 | 06:04 20:49 (S145) | 06:40 | 07:20 18:25 (S146) | 08:00 | 07:46 | 08:24 15:34 (S148)
| 21:42    24    21:13 (S145) | 21:06 | 20:09    43    19:08 (S146) | 19:09 | 17:17 | 16:59    36    16:10 (S148)

 13 | 06:05 20:50 (S145) | 06:41 | 07:22 18:23 (S146) | 08:02 | 07:47 | 08:24 15:34 (S148)
| 21:41    23    21:13 (S145) | 21:04 | 20:07    45    19:08 (S146) | 19:07 | 17:16 | 16:59    36    16:10 (S148)

 14 | 06:06 20:51 (S145) | 06:43 | 07:23 18:22 (S146) | 08:03 | 07:49 | 08:25 15:35 (S148)
| 21:41    21    21:12 (S145) | 21:03 | 20:05    46    19:08 (S146) | 19:05 | 17:15 | 16:59    36    16:11 (S148)

 15 | 06:07 20:51 (S145) | 06:44 | 07:24 18:22 (S146) | 08:05 | 07:50 | 08:26 15:35 (S148)
| 21:40    21    21:12 (S145) | 21:01 | 20:03    46    19:08 (S146) | 19:03 | 17:14 | 16:59    36    16:11 (S148)

 16 | 06:08 20:52 (S145) | 06:45 | 07:26 18:21 (S146) | 08:06 | 07:51 | 08:27 15:35 (S148)
| 21:39    19    21:11 (S145) | 21:00 | 20:01    47    19:08 (S146) | 19:02 | 17:13 | 16:59    36    16:11 (S148)

 17 | 06:09 20:53 (S145) | 06:47 | 07:27 18:20 (S146) | 08:08 | 07:53 | 08:28 15:36 (S148)
| 21:38    17    21:10 (S145) | 20:58 | 19:59    47    19:07 (S146) | 19:00 | 17:12 | 16:59    36    16:12 (S148)

 18 | 06:10 20:53 (S145) | 06:48 | 07:28 18:20 (S146) | 08:09 | 07:54 | 08:28 15:37 (S148)
| 21:38    17    21:10 (S145) | 20:56 | 19:57    47    19:07 (S146) | 18:56 | 17:11 | 17:00    36    16:13 (S148)

 19 | 06:11 20:54 (S145) | 06:49 | 07:30 18:20 (S146) | 08:10 | 07:56 15:40 (S148) | 08:29 15:37 (S148)
| 21:37    15    21:09 (S145) | 20:54 | 19:55    47    19:07 (S146) | 18:54 | 17:10     9    15:49 (S148) | 17:00    36    16:13 (S148)

 20 | 06:12 20:56 (S145) | 06:50 | 07:31 18:20 (S146) | 08:12 | 07:57 15:37 (S148) | 08:30 15:37 (S148)
| 21:36    12    21:08 (S145) | 20:53 | 19:53    46    19:06 (S146) | 18:53 | 17:09    14    15:51 (S148) | 17:00    37    16:14 (S148)

 21 | 06:13 20:57 (S145) | 06:52 | 07:32 18:19 (S146) | 08:13 | 07:59 15:35 (S148) | 08:30 15:37 (S148)
| 21:35    10    21:07 (S145) | 20:51 | 19:51    46    19:05 (S146) | 18:51 | 17:08    19    15:54 (S148) | 17:01    37    16:14 (S148)

 22 | 06:14 20:59 (S145) | 06:53 | 07:33 18:20 (S146) | 08:15 | 08:00 15:34 (S148) | 08:31 15:38 (S148)
| 21:34     7    21:06 (S145) | 20:49 | 19:49    45    19:05 (S146) | 18:49 | 17:07    21    15:55 (S148) | 17:01    37    16:15 (S148)

 23 | 06:16 | 06:54 | 07:35 18:20 (S146) | 08:16 | 08:01 15:33 (S148) | 08:31 15:38 (S148)
| 21:33 | 20:47 | 19:47    44    19:04 (S146) | 18:47 | 17:06    24    15:57 (S148) | 17:02    37    16:15 (S148)

 24 | 06:17 | 06:56 | 07:36 18:20 (S146) | 08:18 | 08:03 15:32 (S148) | 08:32 15:40 (S148)
| 21:32 | 20:45 | 19:45    42    19:02 (S146) | 18:46 | 17:05    26    15:58 (S148) | 17:02    36    16:16 (S148)

 25 | 06:18 | 06:57 | 07:37 18:20 (S146) | 08:19 | 08:04 15:32 (S148) | 08:32 15:40 (S148)
| 21:31 | 20:44 | 19:43    41    19:01 (S146) | 18:44 | 17:05    27    15:59 (S148) | 17:03    36    16:16 (S148)

 26 | 06:19 | 06:58 | 07:39 18:21 (S146) | 08:20 | 08:05 15:31 (S148) | 08:32 15:40 (S148)
| 21:30 | 20:42 | 19:41    39    19:00 (S146) | 18:42 | 17:04    29    16:00 (S148) | 17:04    36    16:16 (S148)

 27 | 06:20 | 07:00 | 07:40 18:22 (S146) | 08:22 | 08:07 15:31 (S148) | 08:33 15:40 (S148)
| 21:29 | 20:40 | 19:39    36    18:58 (S146) | 18:41 | 17:03    29    16:00 (S148) | 17:04    36    16:16 (S148)

 28 | 06:21 | 07:01 | 07:41 18:22 (S146) | 08:23 | 08:08 15:31 (S148) | 08:33 15:41 (S148)
| 21:27 | 20:38 | 19:37    34    18:56 (S146) | 18:39 | 17:03    31    16:02 (S148) | 17:05    36    16:17 (S148)

 29 | 06:23 | 07:02 | 07:43 18:24 (S146) | 08:25 | 08:09 15:31 (S148) | 08:33 15:42 (S148)
| 21:26 | 20:36 | 19:35    31    18:55 (S146) | 18:37 | 17:02    31    16:02 (S148) | 17:06    36    16:18 (S148)

 30 | 06:24 | 07:03 | 07:44 18:26 (S146) | 08:26 | 08:11 15:30 (S148) | 08:33 15:42 (S148)
| 21:25 | 20:34 | 19:33    26    18:52 (S146) | 18:36 | 17:01    33    16:03 (S148) | 17:07    36    16:18 (S148)

 31 | 06:25 | 07:05 | | 08:28 | | 08:33 15:43 (S148)
| 21:24 | 20:32 | | 18:34 | | 17:08    36    16:19 (S148)

Potential sun hours |   480 |   441 |   378 |   338 |   282 |   266
Total, worst case |   483 | |  1086 |    34 |   293 |  1106

Sun reduction |  0.76 | |  0.69 |  0.52 |  0.43 |  0.43
Oper. time red. |  0.99 | |  0.99 |  0.99 |  0.99 |  0.99

Wind dir. red. |  0.76 | |  0.65 |  0.65 |  0.53 |  0.53
Total reduction |  0.55 | |  0.43 |  0.33 |  0.22 |  0.22

Total, real |   267 | |   470 |    11 |    63 |   240
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SHADOW - Calendar
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout Shadow receptor: SR023 - SR023

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:33 | 08:13 | 07:29 | 07:28 | 06:33 | 05:57 | 05:56 | 06:26 | 07:06 | 07:45 | 07:29 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:33 | 21:46 | 21:22 | 20:30 | 19:31 | 17:33 | 17:01

  2 | 08:33 | 08:12 | 07:27 | 07:26 | 06:32 | 05:57 | 05:57 | 06:28 | 07:07 | 07:47 | 07:31 | 08:13
| 17:10 | 17:51 | 18:32 | 20:16 | 20:57 | 21:34 | 21:46 | 21:21 | 20:28 | 19:29 | 17:31 | 17:01

  3 | 08:33 | 08:11 | 07:25 | 07:24 | 06:30 | 05:56 | 05:58 | 06:29 | 07:09 | 07:48 | 07:32 | 08:14
| 17:11 | 17:53 | 18:34 | 20:17 | 20:58 | 21:35 | 21:46 | 21:19 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:33 | 08:09 | 07:23 | 07:22 | 06:29 | 05:55 | 05:58 | 06:30 | 07:10 | 07:49 | 07:34 | 08:15
| 17:12 | 17:54 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:33 | 08:08 | 07:21 | 07:20 | 06:27 | 05:55 | 05:59 | 06:31 | 07:11 | 07:51 | 07:35 | 08:16
| 17:13 | 17:56 | 18:37 | 20:20 | 21:01 | 21:37 | 21:45 | 21:17 | 20:23 | 19:23 | 17:27 | 17:00

  6 | 08:33 | 08:07 | 07:19 | 07:18 | 06:26 | 05:54 | 06:00 | 06:33 | 07:13 | 07:52 | 07:37 | 08:17
| 17:14 | 17:57 | 18:38 | 20:22 | 21:02 | 21:38 | 21:45 | 21:15 | 20:21 | 19:21 | 17:25 | 16:59

  7 | 08:33 | 08:05 | 07:17 | 07:16 | 06:24 | 05:54 | 06:00 | 06:34 | 07:14 | 07:54 | 07:38 | 08:18
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:38 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:32 | 08:04 | 08:16 | 07:15 | 06:23 | 05:54 | 06:01 | 06:35 | 07:15 | 07:55 | 07:40 | 08:20
| 17:16 | 18:01 | 18:41 | 20:24 | 21:05 | 21:39 | 21:44 | 21:12 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:32 | 08:02 | 08:14 | 07:13 | 06:21 | 05:53 | 06:02 | 06:36 | 07:17 | 07:56 | 07:41 | 08:21
| 17:18 | 18:01 | 19:42 | 20:26 | 21:06 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:21 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:40 | 21:43 | 21:09 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:31 | 07:59 | 08:10 | 07:09 | 06:19 | 05:53 | 06:04 | 06:39 | 07:19 | 07:59 | 07:44 | 08:22
| 17:20 | 18:04 | 19:45 | 20:28 | 21:09 | 21:41 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 | 07:07 | 06:17 | 05:53 | 06:05 | 06:40 | 07:20 | 08:00 | 07:45 | 08:23
| 17:21 | 18:05 | 19:47 | 20:30 | 21:10 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:17 | 16:59

 13 | 08:30 | 07:56 | 08:06 | 07:05 | 06:16 | 05:52 | 06:05 | 06:41 | 07:22 | 08:02 | 07:47 | 08:24
| 17:22 | 18:07 | 19:48 | 20:31 | 21:12 | 21:42 | 21:41 | 21:04 | 20:07 | 19:07 | 17:16 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:03 | 06:15 | 05:52 | 06:06 | 06:43 | 07:23 | 08:03 | 07:48 | 08:25
| 17:24 | 18:08 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:05 | 17:15 | 16:59

 15 | 08:29 | 07:53 | 08:02 | 07:01 | 06:13 | 05:52 | 06:07 | 06:44 | 07:24 | 08:05 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:14 | 21:43 | 21:40 | 21:01 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:51 | 08:00 | 06:59 | 06:12 | 05:52 | 06:08 | 06:45 | 07:26 | 08:06 | 07:51 | 08:27
| 17:26 | 18:11 | 19:52 | 20:35 | 21:15 | 21:44 | 21:39 | 20:59 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:28 | 07:50 | 07:58 | 06:58 | 06:11 | 05:52 | 06:09 | 06:47 | 07:27 | 08:07 | 07:53 | 08:27
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:44 | 21:38 | 20:58 | 19:59 | 19:00 | 17:12 | 17:00

 18 | 08:27 | 07:48 | 07:56 | 06:56 | 06:10 | 05:52 | 06:10 | 06:48 | 07:28 | 08:09 | 07:54 | 08:28
| 17:29 | 18:14 | 19:55 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:26 | 07:46 | 07:54 | 06:54 | 06:09 | 05:52 | 06:11 | 06:49 | 07:30 | 08:10 | 07:56 | 08:29
| 17:31 | 18:16 | 19:57 | 20:39 | 21:19 | 21:45 | 21:37 | 20:54 | 19:55 | 18:54 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:08 | 05:52 | 06:12 | 06:51 | 07:31 | 08:12 | 07:57 | 08:29
| 17:32 | 18:17 | 19:58 | 20:41 | 21:20 | 21:45 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:01

 21 | 08:25 | 07:43 | 07:50 | 06:50 | 06:06 | 05:53 | 06:13 | 06:52 | 07:32 | 08:13 | 07:58 | 08:30
| 17:33 | 18:19 | 19:59 | 20:42 | 21:21 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:41 | 07:48 | 06:49 | 06:05 | 05:53 | 06:15 | 06:53 | 07:33 | 08:15 | 08:00 | 08:30
| 17:35 | 18:20 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:01

 23 | 08:23 | 07:40 | 07:46 | 06:47 | 06:04 | 05:53 | 06:16 | 06:54 | 07:35 | 08:16 | 08:01 | 08:31
| 17:36 | 18:22 | 20:02 | 20:45 | 21:24 | 21:46 | 21:33 | 20:47 | 19:47 | 18:47 | 17:06 | 17:02

 24 | 08:22 | 07:38 | 07:44 | 06:45 | 06:03 | 05:53 | 06:17 | 06:56 | 07:36 | 08:17 | 08:03 | 08:31
| 17:38 | 18:23 | 20:04 | 20:46 | 21:25 | 21:46 | 21:32 | 20:45 | 19:45 | 18:46 | 17:05 | 17:03

 25 | 08:21 | 07:36 | 07:42 | 06:43 | 06:03 | 05:54 | 06:18 | 06:57 | 07:37 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:46 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:20 | 07:34 | 07:40 | 06:42 | 06:02 | 05:54 | 06:19 | 06:58 | 07:39 | 08:20 | 08:05 | 08:32
| 17:41 | 18:26 | 20:06 | 20:49 | 21:27 | 21:46 | 21:30 | 20:42 | 19:41 | 18:42 | 17:04 | 17:04

 27 | 08:19 | 07:32 | 07:38 | 06:40 | 06:01 | 05:54 | 06:20 | 07:00 | 07:40 | 08:22 | 08:07 | 08:32
| 17:42 | 18:28 | 20:08 | 20:50 | 21:28 | 21:46 | 21:28 | 20:40 | 19:39 | 18:41 | 17:03 | 17:05

 28 | 08:18 | 07:31 | 07:36 | 06:38 | 06:00 | 05:55 | 06:21 | 07:01 | 07:41 | 08:23 | 08:08 | 08:33
| 17:44 | 18:29 | 20:09 | 20:52 | 21:29 | 21:46 | 21:27 | 20:38 | 19:37 | 18:39 | 17:03 | 17:05

 29 | 08:17 | | 07:34 | 06:37 | 05:59 | 05:55 | 06:23 | 07:02 | 07:43 | 08:25 | 08:09 | 08:33
| 17:45 | | 20:11 | 20:53 | 21:30 | 21:46 | 21:26 | 20:36 | 19:35 | 18:37 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:58 | 05:56 | 06:24 | 07:04 | 07:44 | 08:26 | 08:10 | 08:33
| 17:47 | | 20:12 | 20:54 | 21:31 | 21:46 | 21:25 | 20:34 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:14 | | 07:30 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:33
| 17:48 | | 20:13 | | 21:32 | | 21:23 | 20:32 | | 18:34 | | 17:08

Potential sun hours |   279 |   288 |   368 |   407 |   466 |   474 |   480 |   441 |   378 |   339 |   282 |   267
Total, worst case | | | | | | | | | | | |

Sun reduction | | | | | | | | | | | |
Oper. time red. | | | | | | | | | | | |

Wind dir. red. | | | | | | | | | | | |
Total reduction | | | | | | | | | | | |

Total, real | | | | | | | | | | | |
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SHADOW - Calendar
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout Shadow receptor: SR024 - SR024

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:33 | 08:13 | 07:29 | 07:28 | 06:33 | 05:57 | 05:56 | 06:26 | 07:06 | 07:45 | 07:29 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:33 | 21:46 | 21:22 | 20:30 | 19:31 | 17:33 | 17:01

  2 | 08:33 | 08:12 | 07:27 | 07:26 | 06:32 | 05:56 | 05:57 | 06:27 | 07:07 | 07:47 | 07:31 | 08:13
| 17:10 | 17:51 | 18:32 | 20:16 | 20:57 | 21:34 | 21:46 | 21:21 | 20:28 | 19:29 | 17:31 | 17:01

  3 | 08:33 | 08:11 | 07:25 | 07:24 | 06:30 | 05:56 | 05:58 | 06:29 | 07:09 | 07:48 | 07:32 | 08:14
| 17:11 | 17:53 | 18:34 | 20:17 | 20:58 | 21:35 | 21:46 | 21:19 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:33 | 08:09 | 07:23 | 07:22 | 06:29 | 05:55 | 05:58 | 06:30 | 07:10 | 07:49 | 07:34 | 08:15
| 17:12 | 17:54 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:33 | 08:08 | 07:21 | 07:20 | 06:27 | 05:55 | 05:59 | 06:31 | 07:11 | 07:51 | 07:35 | 08:16
| 17:13 | 17:56 | 18:37 | 20:20 | 21:01 | 21:37 | 21:45 | 21:17 | 20:23 | 19:23 | 17:27 | 16:59

  6 | 08:33 | 08:07 | 07:19 | 07:18 | 06:26 | 05:54 | 06:00 | 06:32 | 07:13 | 07:52 | 07:37 | 08:17
| 17:14 | 17:57 | 18:38 | 20:22 | 21:02 | 21:37 | 21:45 | 21:15 | 20:21 | 19:21 | 17:25 | 16:59

  7 | 08:33 | 08:05 | 07:17 | 07:16 | 06:24 | 05:54 | 06:00 | 06:34 | 07:14 | 07:54 | 07:38 | 08:18
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:38 | 21:44 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:32 | 08:04 | 08:15 | 07:14 | 06:23 | 05:54 | 06:01 | 06:35 | 07:15 | 07:55 | 07:40 | 08:20
| 17:16 | 18:00 | 18:41 | 20:24 | 21:05 | 21:39 | 21:44 | 21:12 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:32 | 08:02 | 08:14 | 07:13 | 06:21 | 05:53 | 06:02 | 06:36 | 07:17 | 07:56 | 07:41 | 08:21
| 17:17 | 18:00 | 19:42 | 20:26 | 21:06 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:21 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:42 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:40 | 21:43 | 21:09 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:31 | 07:59 | 08:10 | 07:09 | 06:18 | 05:53 | 06:04 | 06:39 | 07:19 | 07:59 | 07:44 | 08:22
| 17:20 | 18:04 | 19:45 | 20:28 | 21:09 | 21:41 | 21:42 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 | 07:07 | 06:17 | 05:53 | 06:04 | 06:40 | 07:20 | 08:00 | 07:45 | 08:23
| 17:21 | 18:05 | 19:47 | 20:30 | 21:10 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:17 | 16:59

 13 | 08:30 | 07:56 | 08:06 | 07:05 | 06:16 | 05:52 | 06:05 | 06:41 | 07:22 | 08:02 | 07:47 | 08:24
| 17:22 | 18:07 | 19:48 | 20:31 | 21:12 | 21:42 | 21:41 | 21:04 | 20:07 | 19:07 | 17:16 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:03 | 06:15 | 05:52 | 06:06 | 06:43 | 07:23 | 08:03 | 07:48 | 08:25
| 17:24 | 18:08 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:05 | 17:15 | 16:59

 15 | 08:29 | 07:53 | 08:02 | 07:01 | 06:13 | 05:52 | 06:07 | 06:44 | 07:24 | 08:05 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:14 | 21:43 | 21:40 | 21:01 | 20:03 | 19:03 | 17:14 | 16:59

 16 | 08:29 | 07:51 | 08:00 | 06:59 | 06:12 | 05:52 | 06:08 | 06:45 | 07:26 | 08:06 | 07:51 | 08:27
| 17:26 | 18:11 | 19:52 | 20:35 | 21:15 | 21:44 | 21:39 | 20:59 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:28 | 07:50 | 07:58 | 06:57 | 06:11 | 05:52 | 06:09 | 06:47 | 07:27 | 08:07 | 07:53 | 08:27
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:44 | 21:38 | 20:58 | 19:59 | 19:00 | 17:12 | 16:59

 18 | 08:27 | 07:48 | 07:56 | 06:56 | 06:10 | 05:52 | 06:10 | 06:48 | 07:28 | 08:09 | 07:54 | 08:28
| 17:29 | 18:14 | 19:55 | 20:38 | 21:18 | 21:45 | 21:37 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:26 | 07:46 | 07:54 | 06:54 | 06:09 | 05:52 | 06:11 | 06:49 | 07:30 | 08:10 | 07:56 | 08:29
| 17:30 | 18:16 | 19:57 | 20:39 | 21:19 | 21:45 | 21:37 | 20:54 | 19:55 | 18:54 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:07 | 05:52 | 06:12 | 06:50 | 07:31 | 08:12 | 07:57 | 08:29
| 17:32 | 18:17 | 19:58 | 20:41 | 21:20 | 21:45 | 21:36 | 20:52 | 19:53 | 18:53 | 17:09 | 17:00

 21 | 08:25 | 07:43 | 07:50 | 06:50 | 06:06 | 05:53 | 06:13 | 06:52 | 07:32 | 08:13 | 07:58 | 08:30
| 17:33 | 18:19 | 19:59 | 20:42 | 21:21 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:41 | 07:48 | 06:48 | 06:05 | 05:53 | 06:15 | 06:53 | 07:33 | 08:15 | 08:00 | 08:30
| 17:35 | 18:20 | 20:01 | 20:43 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:01

 23 | 08:23 | 07:40 | 07:46 | 06:47 | 06:04 | 05:53 | 06:16 | 06:54 | 07:35 | 08:16 | 08:01 | 08:31
| 17:36 | 18:22 | 20:02 | 20:45 | 21:24 | 21:46 | 21:33 | 20:47 | 19:47 | 18:47 | 17:06 | 17:02

 24 | 08:22 | 07:38 | 07:44 | 06:45 | 06:03 | 05:53 | 06:17 | 06:56 | 07:36 | 08:17 | 08:03 | 08:31
| 17:38 | 18:23 | 20:04 | 20:46 | 21:25 | 21:46 | 21:32 | 20:45 | 19:45 | 18:46 | 17:05 | 17:03

 25 | 08:21 | 07:36 | 07:42 | 06:43 | 06:02 | 05:54 | 06:18 | 06:57 | 07:37 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:46 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:20 | 07:34 | 07:40 | 06:42 | 06:02 | 05:54 | 06:19 | 06:58 | 07:39 | 08:20 | 08:05 | 08:32
| 17:41 | 18:26 | 20:06 | 20:49 | 21:27 | 21:46 | 21:29 | 20:42 | 19:41 | 18:42 | 17:04 | 17:04

 27 | 08:19 | 07:32 | 07:38 | 06:40 | 06:01 | 05:54 | 06:20 | 07:00 | 07:40 | 08:22 | 08:07 | 08:32
| 17:42 | 18:28 | 20:08 | 20:50 | 21:28 | 21:46 | 21:28 | 20:40 | 19:39 | 18:41 | 17:03 | 17:05

 28 | 08:18 | 07:31 | 07:36 | 06:38 | 06:00 | 05:55 | 06:21 | 07:01 | 07:41 | 08:23 | 08:08 | 08:33
| 17:44 | 18:29 | 20:09 | 20:52 | 21:29 | 21:46 | 21:27 | 20:38 | 19:37 | 18:39 | 17:03 | 17:05

 29 | 08:17 | | 07:34 | 06:37 | 05:59 | 05:55 | 06:23 | 07:02 | 07:43 | 08:25 | 08:09 | 08:33
| 17:45 | | 20:10 | 20:53 | 21:30 | 21:46 | 21:26 | 20:36 | 19:35 | 18:37 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:58 | 05:56 | 06:24 | 07:03 | 07:44 | 08:26 | 08:10 | 08:33
| 17:47 | | 20:12 | 20:54 | 21:31 | 21:46 | 21:25 | 20:34 | 19:33 | 18:36 | 17:01 | 17:07

 31 | 08:14 | | 07:30 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:33
| 17:48 | | 20:13 | | 21:32 | | 21:23 | 20:32 | | 18:34 | | 17:08

Potential sun hours |   279 |   288 |   368 |   407 |   466 |   474 |   480 |   441 |   378 |   339 |   282 |   267
Total, worst case | | | | | | | | | | | |

Sun reduction | | | | | | | | | | | |
Oper. time red. | | | | | | | | | | | |

Wind dir. red. | | | | | | | | | | | |
Total reduction | | | | | | | | | | | |

Total, real | | | | | | | | | | | |
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SHADOW - Calendar
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout Shadow receptor: SR025 - SR025

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:33 | 08:13 | 07:29 | 07:28 | 06:33 | 05:57 | 05:56 | 06:26 | 07:06 | 07:45 | 07:29 | 08:12
| 17:09 | 17:49 | 18:31 | 20:15 | 20:56 | 21:33 | 21:46 | 21:22 | 20:30 | 19:30 | 17:32 | 17:01

  2 | 08:33 | 08:12 | 07:27 | 07:26 | 06:31 | 05:56 | 05:57 | 06:27 | 07:07 | 07:47 | 07:31 | 08:13
| 17:10 | 17:51 | 18:32 | 20:16 | 20:57 | 21:34 | 21:46 | 21:21 | 20:28 | 19:28 | 17:31 | 17:00

  3 | 08:33 | 08:11 | 07:25 | 07:24 | 06:30 | 05:56 | 05:57 | 06:28 | 07:09 | 07:48 | 07:32 | 08:14
| 17:11 | 17:53 | 18:34 | 20:17 | 20:58 | 21:35 | 21:46 | 21:19 | 20:26 | 19:27 | 17:29 | 17:00

  4 | 08:33 | 08:09 | 07:23 | 07:22 | 06:28 | 05:55 | 05:58 | 06:30 | 07:10 | 07:49 | 07:34 | 08:15
| 17:12 | 17:54 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:33 | 08:08 | 07:21 | 07:20 | 06:27 | 05:55 | 05:59 | 06:31 | 07:11 | 07:51 | 07:35 | 08:16
| 17:13 | 17:56 | 18:36 | 20:20 | 21:01 | 21:37 | 21:45 | 21:17 | 20:23 | 19:23 | 17:26 | 16:59

  6 | 08:33 | 08:07 | 07:19 | 07:18 | 06:25 | 05:54 | 05:59 | 06:32 | 07:12 | 07:52 | 07:37 | 08:17
| 17:14 | 17:57 | 18:38 | 20:21 | 21:02 | 21:38 | 21:45 | 21:15 | 20:21 | 19:21 | 17:25 | 16:59

  7 | 08:33 | 08:05 | 07:17 | 07:16 | 06:24 | 05:54 | 06:00 | 06:34 | 07:14 | 07:53 | 07:38 | 08:19
| 17:15 | 17:59 | 18:39 | 20:23 | 21:04 | 21:38 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:32 | 08:04 | 08:15 | 07:14 | 06:22 | 05:53 | 06:01 | 06:35 | 07:15 | 07:55 | 07:40 | 08:20
| 17:16 | 18:00 | 18:41 | 20:24 | 21:05 | 21:39 | 21:44 | 21:12 | 20:17 | 19:17 | 17:22 | 16:59

  9 | 08:32 | 08:02 | 08:14 | 07:12 | 06:21 | 05:53 | 06:02 | 06:36 | 07:16 | 07:56 | 07:41 | 08:21
| 17:17 | 18:00 | 19:42 | 20:26 | 21:06 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:21 | 16:58

 10 | 08:32 | 08:01 | 08:12 | 07:10 | 06:20 | 05:53 | 06:02 | 06:37 | 07:18 | 07:58 | 07:43 | 08:22
| 17:18 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:43 | 21:09 | 20:13 | 19:13 | 17:20 | 16:58

 11 | 08:31 | 07:59 | 08:10 | 07:09 | 06:18 | 05:52 | 06:03 | 06:39 | 07:19 | 07:59 | 07:44 | 08:23
| 17:20 | 18:03 | 19:45 | 20:28 | 21:09 | 21:41 | 21:43 | 21:08 | 20:11 | 19:11 | 17:18 | 16:58

 12 | 08:31 | 07:58 | 08:08 | 07:07 | 06:17 | 05:52 | 06:04 | 06:40 | 07:20 | 08:00 | 07:45 | 08:23
| 17:21 | 18:05 | 19:47 | 20:30 | 21:10 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:17 | 16:58

 13 | 08:30 | 07:56 | 08:06 | 07:05 | 06:16 | 05:52 | 06:05 | 06:41 | 07:22 | 08:02 | 07:47 | 08:24
| 17:22 | 18:06 | 19:48 | 20:31 | 21:12 | 21:42 | 21:41 | 21:04 | 20:07 | 19:07 | 17:16 | 16:58

 14 | 08:30 | 07:55 | 08:04 | 07:03 | 06:14 | 05:52 | 06:06 | 06:42 | 07:23 | 08:03 | 07:48 | 08:25
| 17:23 | 18:08 | 19:49 | 20:32 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:05 | 17:15 | 16:59

 15 | 08:29 | 07:53 | 08:02 | 07:01 | 06:13 | 05:52 | 06:07 | 06:44 | 07:24 | 08:05 | 07:50 | 08:26
| 17:25 | 18:09 | 19:51 | 20:34 | 21:14 | 21:43 | 21:40 | 21:01 | 20:03 | 19:03 | 17:14 | 16:59

 16 | 08:29 | 07:51 | 08:00 | 06:59 | 06:12 | 05:52 | 06:08 | 06:45 | 07:25 | 08:06 | 07:51 | 08:27
| 17:26 | 18:11 | 19:52 | 20:35 | 21:15 | 21:44 | 21:39 | 20:59 | 20:01 | 19:01 | 17:13 | 16:59

 17 | 08:28 | 07:50 | 07:58 | 06:57 | 06:11 | 05:52 | 06:09 | 06:46 | 07:27 | 08:07 | 07:53 | 08:28
| 17:27 | 18:13 | 19:54 | 20:37 | 21:17 | 21:44 | 21:38 | 20:58 | 19:59 | 19:00 | 17:12 | 16:59

 18 | 08:27 | 07:48 | 07:56 | 06:55 | 06:09 | 05:52 | 06:10 | 06:48 | 07:28 | 08:09 | 07:54 | 08:28
| 17:29 | 18:14 | 19:55 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:10 | 16:59

 19 | 08:27 | 07:46 | 07:54 | 06:54 | 06:08 | 05:52 | 06:11 | 06:49 | 07:29 | 08:10 | 07:56 | 08:29
| 17:30 | 18:16 | 19:57 | 20:39 | 21:19 | 21:45 | 21:37 | 20:54 | 19:55 | 18:54 | 17:09 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:07 | 05:52 | 06:12 | 06:50 | 07:31 | 08:12 | 07:57 | 08:29
| 17:32 | 18:17 | 19:58 | 20:41 | 21:20 | 21:45 | 21:36 | 20:53 | 19:53 | 18:52 | 17:09 | 17:00

 21 | 08:25 | 07:43 | 07:50 | 06:50 | 06:06 | 05:52 | 06:13 | 06:52 | 07:32 | 08:13 | 07:58 | 08:30
| 17:33 | 18:19 | 19:59 | 20:42 | 21:21 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:41 | 07:48 | 06:48 | 06:05 | 05:52 | 06:14 | 06:53 | 07:33 | 08:15 | 08:00 | 08:31
| 17:35 | 18:20 | 20:01 | 20:43 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:01

 23 | 08:23 | 07:40 | 07:46 | 06:47 | 06:04 | 05:53 | 06:15 | 06:54 | 07:35 | 08:16 | 08:01 | 08:31
| 17:36 | 18:22 | 20:02 | 20:45 | 21:24 | 21:46 | 21:33 | 20:47 | 19:47 | 18:47 | 17:06 | 17:02

 24 | 08:22 | 07:38 | 07:44 | 06:45 | 06:03 | 05:53 | 06:16 | 06:56 | 07:36 | 08:17 | 08:03 | 08:31
| 17:37 | 18:23 | 20:03 | 20:46 | 21:25 | 21:46 | 21:32 | 20:45 | 19:45 | 18:45 | 17:05 | 17:02

 25 | 08:21 | 07:36 | 07:42 | 06:43 | 06:02 | 05:53 | 06:18 | 06:57 | 07:37 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:46 | 21:31 | 20:44 | 19:43 | 18:44 | 17:04 | 17:03

 26 | 08:20 | 07:34 | 07:40 | 06:41 | 06:01 | 05:54 | 06:19 | 06:58 | 07:39 | 08:20 | 08:05 | 08:32
| 17:40 | 18:26 | 20:06 | 20:49 | 21:27 | 21:47 | 21:30 | 20:42 | 19:40 | 18:42 | 17:04 | 17:04

 27 | 08:19 | 07:32 | 07:38 | 06:40 | 06:00 | 05:54 | 06:20 | 06:59 | 07:40 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:50 | 21:28 | 21:47 | 21:28 | 20:40 | 19:38 | 18:40 | 17:03 | 17:04

 28 | 08:18 | 07:30 | 07:36 | 06:38 | 06:00 | 05:55 | 06:21 | 07:01 | 07:41 | 08:23 | 08:08 | 08:33
| 17:43 | 18:29 | 20:09 | 20:52 | 21:29 | 21:47 | 21:27 | 20:38 | 19:36 | 18:39 | 17:02 | 17:05

 29 | 08:17 | | 07:34 | 06:36 | 05:59 | 05:55 | 06:22 | 07:02 | 07:43 | 08:25 | 08:09 | 08:33
| 17:45 | | 20:10 | 20:53 | 21:30 | 21:47 | 21:26 | 20:36 | 19:34 | 18:37 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:58 | 05:56 | 06:24 | 07:03 | 07:44 | 08:26 | 08:10 | 08:33
| 17:46 | | 20:12 | 20:54 | 21:31 | 21:46 | 21:25 | 20:34 | 19:32 | 18:36 | 17:01 | 17:07

 31 | 08:14 | | 07:30 | | 05:57 | | 06:25 | 07:05 | | 08:28 | | 08:33
| 17:48 | | 20:13 | | 21:32 | | 21:23 | 20:32 | | 18:34 | | 17:07

Potential sun hours |   279 |   287 |   368 |   407 |   466 |   474 |   480 |   441 |   378 |   338 |   282 |   266
Total, worst case | | | | | | | | | | | |

Sun reduction | | | | | | | | | | | |
Oper. time red. | | | | | | | | | | | |

Wind dir. red. | | | | | | | | | | | |
Total reduction | | | | | | | | | | | |

Total, real | | | | | | | | | | | |
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SHADOW - Calendar
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout Shadow receptor: SR026 - SR026

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:33 | 08:13 | 07:29 | 07:28 | 06:33 | 05:57 | 05:56 | 06:26 | 07:06 | 07:45 | 07:29 | 08:12
| 17:09 | 17:49 | 18:31 | 20:15 | 20:56 | 21:33 | 21:46 | 21:22 | 20:30 | 19:30 | 17:32 | 17:01

  2 | 08:33 | 08:12 | 07:27 | 07:26 | 06:31 | 05:56 | 05:57 | 06:27 | 07:07 | 07:47 | 07:31 | 08:13
| 17:10 | 17:51 | 18:32 | 20:16 | 20:57 | 21:34 | 21:46 | 21:21 | 20:28 | 19:28 | 17:31 | 17:00

  3 | 08:33 | 08:11 | 07:25 | 07:24 | 06:30 | 05:56 | 05:57 | 06:28 | 07:09 | 07:48 | 07:32 | 08:14
| 17:11 | 17:53 | 18:34 | 20:17 | 20:58 | 21:35 | 21:46 | 21:19 | 20:26 | 19:26 | 17:29 | 17:00

  4 | 08:33 | 08:09 | 07:23 | 07:22 | 06:28 | 05:55 | 05:58 | 06:30 | 07:10 | 07:49 | 07:34 | 08:15
| 17:12 | 17:54 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:33 | 08:08 | 07:21 | 07:20 | 06:27 | 05:55 | 05:59 | 06:31 | 07:11 | 07:51 | 07:35 | 08:16
| 17:13 | 17:56 | 18:36 | 20:20 | 21:01 | 21:37 | 21:45 | 21:17 | 20:23 | 19:23 | 17:26 | 16:59

  6 | 08:33 | 08:07 | 07:19 | 07:18 | 06:25 | 05:54 | 05:59 | 06:32 | 07:12 | 07:52 | 07:37 | 08:17
| 17:14 | 17:57 | 18:38 | 20:21 | 21:02 | 21:38 | 21:45 | 21:15 | 20:21 | 19:21 | 17:25 | 16:59

  7 | 08:33 | 08:05 | 07:17 | 07:16 | 06:24 | 05:54 | 06:00 | 06:34 | 07:14 | 07:53 | 07:38 | 08:19
| 17:15 | 17:59 | 18:39 | 20:23 | 21:04 | 21:38 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:32 | 08:04 | 08:15 | 07:14 | 06:22 | 05:53 | 06:01 | 06:35 | 07:15 | 07:55 | 07:40 | 08:20
| 17:16 | 18:00 | 18:41 | 20:24 | 21:05 | 21:39 | 21:44 | 21:12 | 20:17 | 19:17 | 17:22 | 16:59

  9 | 08:32 | 08:02 | 08:13 | 07:12 | 06:21 | 05:53 | 06:02 | 06:36 | 07:16 | 07:56 | 07:41 | 08:21
| 17:17 | 18:00 | 19:42 | 20:26 | 21:06 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:21 | 16:58

 10 | 08:32 | 08:01 | 08:12 | 07:10 | 06:20 | 05:53 | 06:02 | 06:37 | 07:18 | 07:58 | 07:43 | 08:22
| 17:18 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:43 | 21:09 | 20:13 | 19:13 | 17:20 | 16:58

 11 | 08:31 | 07:59 | 08:10 | 07:09 | 06:18 | 05:52 | 06:03 | 06:39 | 07:19 | 07:59 | 07:44 | 08:23
| 17:20 | 18:03 | 19:45 | 20:28 | 21:09 | 21:41 | 21:43 | 21:08 | 20:11 | 19:11 | 17:18 | 16:58

 12 | 08:31 | 07:58 | 08:08 | 07:07 | 06:17 | 05:52 | 06:04 | 06:40 | 07:20 | 08:00 | 07:45 | 08:23
| 17:21 | 18:05 | 19:47 | 20:30 | 21:10 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:17 | 16:58

 13 | 08:30 | 07:56 | 08:06 | 07:05 | 06:16 | 05:52 | 06:05 | 06:41 | 07:22 | 08:02 | 07:47 | 08:24
| 17:22 | 18:06 | 19:48 | 20:31 | 21:12 | 21:42 | 21:41 | 21:04 | 20:07 | 19:07 | 17:16 | 16:58

 14 | 08:30 | 07:55 | 08:04 | 07:03 | 06:14 | 05:52 | 06:06 | 06:42 | 07:23 | 08:03 | 07:48 | 08:25
| 17:23 | 18:08 | 19:49 | 20:32 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:05 | 17:15 | 16:59

 15 | 08:29 | 07:53 | 08:02 | 07:01 | 06:13 | 05:52 | 06:07 | 06:44 | 07:24 | 08:05 | 07:50 | 08:26
| 17:25 | 18:09 | 19:51 | 20:34 | 21:14 | 21:43 | 21:40 | 21:01 | 20:03 | 19:03 | 17:14 | 16:59

 16 | 08:29 | 07:51 | 08:00 | 06:59 | 06:12 | 05:52 | 06:08 | 06:45 | 07:25 | 08:06 | 07:51 | 08:27
| 17:26 | 18:11 | 19:52 | 20:35 | 21:15 | 21:44 | 21:39 | 20:59 | 20:01 | 19:01 | 17:13 | 16:59

 17 | 08:28 | 07:50 | 07:58 | 06:57 | 06:11 | 05:52 | 06:09 | 06:46 | 07:27 | 08:07 | 07:53 | 08:27
| 17:27 | 18:13 | 19:54 | 20:37 | 21:17 | 21:44 | 21:38 | 20:58 | 19:59 | 19:00 | 17:12 | 16:59

 18 | 08:27 | 07:48 | 07:56 | 06:55 | 06:09 | 05:52 | 06:10 | 06:48 | 07:28 | 08:09 | 07:54 | 08:28
| 17:29 | 18:14 | 19:55 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:10 | 16:59

 19 | 08:27 | 07:46 | 07:54 | 06:54 | 06:08 | 05:52 | 06:11 | 06:49 | 07:29 | 08:10 | 07:56 | 08:29
| 17:30 | 18:16 | 19:56 | 20:39 | 21:19 | 21:45 | 21:37 | 20:54 | 19:55 | 18:54 | 17:09 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:07 | 05:52 | 06:12 | 06:50 | 07:31 | 08:12 | 07:57 | 08:29
| 17:32 | 18:17 | 19:58 | 20:41 | 21:20 | 21:45 | 21:36 | 20:52 | 19:53 | 18:52 | 17:09 | 17:00

 21 | 08:25 | 07:43 | 07:50 | 06:50 | 06:06 | 05:52 | 06:13 | 06:52 | 07:32 | 08:13 | 07:58 | 08:30
| 17:33 | 18:19 | 19:59 | 20:42 | 21:21 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:41 | 07:48 | 06:48 | 06:05 | 05:52 | 06:14 | 06:53 | 07:33 | 08:15 | 08:00 | 08:31
| 17:35 | 18:20 | 20:01 | 20:43 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:01

 23 | 08:23 | 07:40 | 07:46 | 06:47 | 06:04 | 05:53 | 06:15 | 06:54 | 07:35 | 08:16 | 08:01 | 08:31
| 17:36 | 18:22 | 20:02 | 20:45 | 21:24 | 21:46 | 21:33 | 20:47 | 19:47 | 18:47 | 17:06 | 17:02

 24 | 08:22 | 07:38 | 07:44 | 06:45 | 06:03 | 05:53 | 06:17 | 06:55 | 07:36 | 08:17 | 08:03 | 08:31
| 17:37 | 18:23 | 20:03 | 20:46 | 21:25 | 21:46 | 21:32 | 20:45 | 19:45 | 18:45 | 17:05 | 17:02

 25 | 08:21 | 07:36 | 07:42 | 06:43 | 06:02 | 05:53 | 06:18 | 06:57 | 07:37 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:46 | 21:31 | 20:43 | 19:43 | 18:44 | 17:04 | 17:03

 26 | 08:20 | 07:34 | 07:40 | 06:41 | 06:01 | 05:54 | 06:19 | 06:58 | 07:39 | 08:20 | 08:05 | 08:32
| 17:40 | 18:26 | 20:06 | 20:49 | 21:27 | 21:47 | 21:30 | 20:42 | 19:40 | 18:42 | 17:04 | 17:04

 27 | 08:19 | 07:32 | 07:38 | 06:40 | 06:00 | 05:54 | 06:20 | 06:59 | 07:40 | 08:22 | 08:07 | 08:32
| 17:42 | 18:28 | 20:08 | 20:50 | 21:28 | 21:47 | 21:28 | 20:40 | 19:38 | 18:40 | 17:03 | 17:04

 28 | 08:18 | 07:30 | 07:36 | 06:38 | 06:00 | 05:55 | 06:21 | 07:01 | 07:41 | 08:23 | 08:08 | 08:33
| 17:43 | 18:29 | 20:09 | 20:52 | 21:29 | 21:47 | 21:27 | 20:38 | 19:36 | 18:39 | 17:02 | 17:05

 29 | 08:17 | | 07:34 | 06:36 | 05:59 | 05:55 | 06:22 | 07:02 | 07:43 | 08:25 | 08:09 | 08:33
| 17:45 | | 20:10 | 20:53 | 21:30 | 21:47 | 21:26 | 20:36 | 19:34 | 18:37 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:58 | 05:56 | 06:24 | 07:03 | 07:44 | 08:26 | 08:10 | 08:33
| 17:46 | | 20:12 | 20:54 | 21:31 | 21:46 | 21:25 | 20:34 | 19:32 | 18:36 | 17:01 | 17:07

 31 | 08:14 | | 07:30 | | 05:57 | | 06:25 | 07:05 | | 08:28 | | 08:33
| 17:48 | | 20:13 | | 21:32 | | 21:23 | 20:32 | | 18:34 | | 17:07

Potential sun hours |   279 |   287 |   368 |   407 |   466 |   474 |   480 |   441 |   378 |   338 |   282 |   266
Total, worst case | | | | | | | | | | | |

Sun reduction | | | | | | | | | | | |
Oper. time red. | | | | | | | | | | | |

Wind dir. red. | | | | | | | | | | | |
Total reduction | | | | | | | | | | | |

Total, real | | | | | | | | | | | |
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SHADOW - Calendar
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout Shadow receptor: SR027 - SR027

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

|January |February |March |April |May |June
| | | | | |

  1 | 08:34 09:15 (S135) | 08:14 | 07:29 07:56 (S136) | 07:28 | 06:33 | 05:57
| 17:09    26    09:41 (S135) | 17:50 | 18:31    25    08:21 (S136) | 20:15 | 20:56 | 21:34

  2 | 08:34 09:15 (S135) | 08:12 | 07:27 07:54 (S136) | 07:26 | 06:32 | 05:56
| 17:10    27    09:42 (S135) | 17:51 | 18:32    27    08:21 (S136) | 20:16 | 20:58 | 21:35

  3 | 08:34 09:16 (S135) | 08:11 | 07:25 07:53 (S136) | 07:24 | 06:30 | 05:56
| 17:11    26    09:42 (S135) | 17:53 | 18:34    29    08:22 (S136) | 20:18 | 20:59 | 21:36

  4 | 08:34 09:17 (S135) | 08:10 | 07:23 07:52 (S136) | 07:22 | 06:29 | 05:55
| 17:12    26    09:43 (S135) | 17:54 | 18:35    30    08:22 (S136) | 20:19 | 21:00 | 21:36

  5 | 08:34 09:17 (S135) | 08:08 | 07:22 07:51 (S136) | 07:21 | 06:27 | 05:55
| 17:13    26    09:43 (S135) | 17:56 | 18:37    32    08:23 (S136) | 20:21 | 21:02 | 21:37

  6 | 08:33 09:17 (S135) | 08:07 | 07:20 07:51 (S136) | 07:19 | 06:26 | 05:54
| 17:14    26    09:43 (S135) | 17:57 | 18:38    32    08:23 (S136) | 20:22 | 21:03 | 21:38

  7 | 08:33 09:18 (S135) | 08:06 | 07:18 07:50 (S136) | 07:17 | 06:24 | 05:54
| 17:15    26    09:44 (S135) | 17:59 | 18:40    32    08:22 (S136) | 20:23 | 21:04 | 21:39

  8 | 08:33 09:19 (S135) | 08:04 | 08:16 08:50 (S136) | 07:15 | 06:23 | 05:54
| 17:16    25    09:44 (S135) | 18:01 | 18:41    32    09:22 (S136) | 20:25 | 21:06 | 21:40

  9 | 08:33 09:19 (S135) | 08:03 | 08:14 08:50 (S136) | 07:13 | 06:21 | 05:53
| 17:17    25    09:44 (S135) | 18:01 | 19:43    32    09:22 (S136) | 20:26 | 21:07 | 21:40

 10 | 08:32 09:21 (S135) | 08:01 | 08:12 08:50 (S136) | 07:11 | 06:20 | 05:53
| 17:19    23    09:44 (S135) | 18:02 | 19:44    31    09:21 (S136) | 20:27 | 21:08 | 21:41

 11 | 08:32 09:21 (S135) | 08:00 | 08:10 08:50 (S136) | 07:09 | 06:19 | 05:53
| 17:20    23    09:44 (S135) | 18:04 | 19:46    30    09:20 (S136) | 20:29 | 21:10 | 21:42

 12 | 08:31 09:22 (S135) | 07:58 | 08:08 08:51 (S136) | 07:07 | 06:17 | 05:53
| 17:21    22    09:44 (S135) | 18:05 | 19:47    28    09:19 (S136) | 20:30 | 21:11 | 21:42

 13 | 08:31 09:23 (S135) | 07:57 | 08:06 08:51 (S136) | 07:05 | 06:16 | 05:52
| 17:22    21    09:44 (S135) | 18:07 | 19:48    27    09:18 (S136) | 20:32 | 21:12 | 21:43

 14 | 08:30 09:23 (S135) | 07:55 | 08:04 08:52 (S136) | 07:03 | 06:15 | 05:52
| 17:24    20    09:43 (S135) | 18:08 | 19:50    24    09:16 (S136) | 20:33 | 21:13 | 21:43

 15 | 08:30 09:25 (S135) | 07:54 | 08:02 08:53 (S136) | 07:01 | 06:13 | 05:52
| 17:25    18    09:43 (S135) | 18:10 | 19:51    21    09:14 (S136) | 20:34 | 21:15 | 21:44

 16 | 08:29 09:26 (S135) | 07:52 | 08:00 08:55 (S136) | 07:00 | 06:12 | 05:52
| 17:26    16    09:42 (S135) | 18:11 | 19:53    17    09:12 (S136) | 20:36 | 21:16 | 21:44

 17 | 08:28 09:28 (S135) | 07:50 | 07:58 08:58 (S136) | 06:58 | 06:11 | 05:52
| 17:28    13    09:41 (S135) | 18:13 | 19:54    11    09:09 (S136) | 20:37 | 21:17 | 21:45

 18 | 08:28 09:30 (S135) | 07:49 | 07:56 | 06:56 | 06:10 | 05:52
| 17:29     9    09:39 (S135) | 18:14 | 19:55 | 20:38 | 21:18 | 21:45

 19 | 08:27 09:34 (S135) | 07:47 | 07:54 | 06:54 | 06:09 | 05:52
| 17:31     2    09:35 (S135) | 18:16 | 19:57 | 20:40 | 21:20 | 21:46

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:07 | 05:52
| 17:32 | 18:17 | 19:58 | 20:41 | 21:21 | 21:46

 21 | 08:25 | 07:43 | 07:50 | 06:50 | 06:06 | 05:53
| 17:33 | 18:19 | 20:00 | 20:43 | 21:22 | 21:46

 22 | 08:24 | 07:42 | 07:48 | 06:49 | 06:05 | 05:53
| 17:35 | 18:20 | 20:01 | 20:44 | 21:23 | 21:47

 23 | 08:24 | 07:40 | 07:46 | 06:47 | 06:04 | 05:53
| 17:36 | 18:22 | 20:02 | 20:45 | 21:24 | 21:47

 24 | 08:23 | 07:38 | 07:44 | 06:45 | 06:03 | 05:53
| 17:38 | 18:23 | 20:04 | 20:47 | 21:25 | 21:47

 25 | 08:22 | 07:36 08:08 (S136) | 07:42 | 06:43 | 06:02 | 05:54
| 17:39 | 18:25     2    08:09 (S136) | 20:05 | 20:48 | 21:27 | 21:47

 26 | 08:21 | 07:35 08:01 (S136) | 07:40 | 06:42 | 06:02 | 05:54
| 17:41 | 18:26    14    08:15 (S136) | 20:07 | 20:49 | 21:28 | 21:47

 27 | 08:20 | 07:33 07:58 (S136) | 07:38 | 06:40 | 06:01 | 05:54
| 17:42 | 18:28    19    08:17 (S136) | 20:08 | 20:51 | 21:29 | 21:47

 28 | 08:18 | 07:31 07:57 (S136) | 07:36 | 06:38 | 06:00 | 05:55
| 17:44 | 18:29    23    08:20 (S136) | 20:09 | 20:52 | 21:30 | 21:47

 29 | 08:17 | | 07:34 | 06:37 | 05:59 | 05:55
| 17:45 | | 20:11 | 20:53 | 21:31 | 21:47

 30 | 08:16 | | 07:32 | 06:35 | 05:58 | 05:56
| 17:47 | | 20:12 | 20:55 | 21:32 | 21:47

 31 | 08:15 | | 07:30 | | 05:58 | 
| 17:48 | | 20:14 | | 21:33 | 

Potential sun hours |   279 |   287 |   368 |   407 |   466 |   475
Total, worst case |   400 |    58 |   460 | | |

Sun reduction |  0.55 |  0.50 |  0.63 | | |
Oper. time red. |  0.99 |  0.99 |  0.99 | | |

Wind dir. red. |  0.75 |  0.74 |  0.74 | | |
Total reduction |  0.40 |  0.37 |  0.46 | | |

Total, real |   162 |    21 |   212 | | |
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SHADOW - Calendar
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout Shadow receptor: SR027 - SR027

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

|July |August |September |October |November |December
| | | | | |

  1 | 05:56 | 06:26 | 07:06 | 07:46 08:31 (S136) | 07:30 | 08:12 09:03 (S135)
| 21:47 | 21:23 | 20:31 | 19:31    27    08:58 (S136) | 17:33 | 17:01    23    09:26 (S135)

  2 | 05:57 | 06:28 | 07:08 | 07:47 08:29 (S136) | 07:31 | 08:13 09:03 (S135)
| 21:47 | 21:21 | 20:29 | 19:29    30    08:59 (S136) | 17:31 | 17:01    23    09:26 (S135)

  3 | 05:58 | 06:29 | 07:09 | 07:48 08:28 (S136) | 07:33 | 08:15 09:03 (S135)
| 21:46 | 21:20 | 20:27 | 19:27    31    08:59 (S136) | 17:30 | 17:00    25    09:28 (S135)

  4 | 05:58 | 06:30 | 07:10 | 07:50 08:28 (S136) | 07:34 | 08:16 09:03 (S135)
| 21:46 | 21:19 | 20:25 | 19:25    31    08:59 (S136) | 17:28 | 17:00    25    09:28 (S135)

  5 | 05:59 | 06:31 | 07:12 | 07:51 08:27 (S136) | 07:36 | 08:17 09:03 (S135)
| 21:46 | 21:17 | 20:23 | 19:23    32    08:59 (S136) | 17:27 | 17:00    26    09:29 (S135)

  6 | 06:00 | 06:33 | 07:13 | 07:53 08:27 (S136) | 07:37 | 08:18 09:03 (S135)
| 21:45 | 21:16 | 20:21 | 19:21    32    08:59 (S136) | 17:25 | 16:59    26    09:29 (S135)

  7 | 06:00 | 06:34 | 07:14 | 07:54 08:27 (S136) | 07:39 | 08:19 09:04 (S135)
| 21:45 | 21:14 | 20:19 | 19:19    31    08:58 (S136) | 17:24 | 16:59    25    09:29 (S135)

  8 | 06:01 | 06:35 | 07:15 | 07:55 08:26 (S136) | 07:40 | 08:20 09:04 (S135)
| 21:45 | 21:13 | 20:17 | 19:17    32    08:58 (S136) | 17:23 | 16:59    26    09:30 (S135)

  9 | 06:02 | 06:36 | 07:17 | 07:57 08:27 (S136) | 07:42 | 08:21 09:04 (S135)
| 21:44 | 21:11 | 20:15 | 19:15    31    08:58 (S136) | 17:21 | 16:59    26    09:30 (S135)

 10 | 06:03 | 06:38 | 07:18 | 07:58 08:27 (S136) | 07:43 | 08:22 09:04 (S135)
| 21:44 | 21:10 | 20:13 | 19:13    29    08:56 (S136) | 17:20 | 16:59    27    09:31 (S135)

 11 | 06:04 | 06:39 | 07:19 | 07:59 08:28 (S136) | 07:44 | 08:23 09:05 (S135)
| 21:43 | 21:08 | 20:11 | 19:11    28    08:56 (S136) | 17:19 | 16:59    26    09:31 (S135)

 12 | 06:04 | 06:40 | 07:21 | 08:01 08:28 (S136) | 07:46 | 08:24 09:05 (S135)
| 21:43 | 21:06 | 20:09 | 19:09    26    08:54 (S136) | 17:17 | 16:59    27    09:32 (S135)

 13 | 06:05 | 06:42 | 07:22 | 08:02 08:29 (S136) | 07:47 | 08:25 09:06 (S135)
| 21:42 | 21:05 | 20:07 | 19:07    24    08:53 (S136) | 17:16 | 16:59    27    09:33 (S135)

 14 | 06:06 | 06:43 | 07:23 | 08:04 08:30 (S136) | 07:49 | 08:26 09:06 (S135)
| 21:41 | 21:03 | 20:05 | 19:06    21    08:51 (S136) | 17:15 | 16:59    27    09:33 (S135)

 15 | 06:07 | 06:44 | 07:25 | 08:05 08:33 (S136) | 07:50 | 08:26 09:07 (S135)
| 21:40 | 21:02 | 20:03 | 19:04    17    08:50 (S136) | 17:14 | 16:59    27    09:34 (S135)

 16 | 06:08 | 06:45 | 07:26 | 08:06 08:35 (S136) | 07:52 | 08:27 09:08 (S135)
| 21:40 | 21:00 | 20:01 | 19:02    11    08:46 (S136) | 17:13 | 16:59    27    09:35 (S135)

 17 | 06:09 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28 09:07 (S135)
| 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 16:59    27    09:34 (S135)

 18 | 06:10 | 06:48 | 07:28 | 08:09 | 07:55 | 08:29 09:08 (S135)
| 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00    27    09:35 (S135)

 19 | 06:11 | 06:49 | 07:30 | 08:11 | 07:56 | 08:29 09:09 (S135)
| 21:37 | 20:55 | 19:55 | 18:55 | 17:10 | 17:00    27    09:36 (S135)

 20 | 06:12 | 06:51 | 07:31 | 08:12 | 07:58 | 08:30 09:09 (S135)
| 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:00    27    09:36 (S135)

 21 | 06:13 | 06:52 | 07:32 | 08:14 | 07:59 | 08:31 09:10 (S135)
| 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01    27    09:37 (S135)

 22 | 06:15 | 06:53 | 07:34 | 08:15 | 08:00 | 08:31 09:10 (S135)
| 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:01    27    09:37 (S135)

 23 | 06:16 | 06:55 | 07:35 | 08:16 | 08:02 | 08:32 09:11 (S135)
| 21:33 | 20:48 | 19:47 | 18:47 | 17:06 | 17:02    27    09:38 (S135)

 24 | 06:17 | 06:56 | 07:36 | 08:18 | 08:03 09:08 (S135) | 08:32 09:11 (S135)
| 21:32 | 20:46 | 19:45 | 18:46 | 17:05     9    09:17 (S135) | 17:03    27    09:38 (S135)

 25 | 06:18 | 06:57 | 07:38 | 08:19 | 08:04 09:06 (S135) | 08:32 09:11 (S135)
| 21:31 | 20:44 | 19:43 | 18:44 | 17:05    13    09:19 (S135) | 17:03    27    09:38 (S135)

 26 | 06:19 | 06:58 | 07:39 08:42 (S136) | 08:21 | 08:06 09:04 (S135) | 08:33 09:12 (S135)
| 21:30 | 20:42 | 19:41     7    08:49 (S136) | 18:42 | 17:04    16    09:20 (S135) | 17:04    27    09:39 (S135)

 27 | 06:20 | 07:00 | 07:40 08:38 (S136) | 08:22 | 08:07 09:04 (S135) | 08:33 09:13 (S135)
| 21:29 | 20:40 | 19:39    15    08:53 (S136) | 18:41 | 17:03    18    09:22 (S135) | 17:05    26    09:39 (S135)

 28 | 06:21 | 07:01 | 07:42 08:36 (S136) | 08:24 | 08:08 09:04 (S135) | 08:33 09:13 (S135)
| 21:28 | 20:38 | 19:37    19    08:55 (S136) | 18:39 | 17:03    19    09:23 (S135) | 17:05    27    09:40 (S135)

 29 | 06:23 | 07:02 | 07:43 08:33 (S136) | 08:25 | 08:10 09:04 (S135) | 08:33 09:13 (S135)
| 21:26 | 20:36 | 19:35    23    08:56 (S136) | 18:37 | 17:02    21    09:25 (S135) | 17:06    27    09:40 (S135)

 30 | 06:24 | 07:04 | 07:44 08:31 (S136) | 08:27 | 08:11 09:03 (S135) | 08:34 09:14 (S135)
| 21:25 | 20:35 | 19:33    26    08:57 (S136) | 18:36 | 17:02    22    09:25 (S135) | 17:07    26    09:40 (S135)

 31 | 06:25 | 07:05 | | 08:28 | | 08:34 09:14 (S135)
| 21:24 | 20:33 | | 18:34 | | 17:08    27    09:41 (S135)

Potential sun hours |   480 |   441 |   378 |   338 |   282 |   266
Total, worst case | | |    90 |   433 |   118 |   816

Sun reduction | | |  0.69 |  0.52 |  0.43 |  0.43
Oper. time red. | | |  0.99 |  0.99 |  0.99 |  0.99

Wind dir. red. | | |  0.74 |  0.74 |  0.75 |  0.75
Total reduction | | |  0.51 |  0.38 |  0.32 |  0.32

Total, real | | |    45 |   166 |    37 |   259
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Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|January |February |March |April |May |June
| | | | | |

  1 | 08:34 | 08:14 08:37-08:48/11 | 07:29 | 07:29 | 06:34 07:01-07:20/19 | 05:57
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 07:19-07:36/17 | 21:34

  2 | 08:34 | 08:12 08:36-08:50/14 | 07:27 | 07:27 | 06:32 06:59-07:20/21 | 05:57
| 17:10 | 17:52 | 18:33 | 20:16 | 20:58 07:20-07:35/15 | 21:35

  3 | 08:34 | 08:11 08:34-08:50/16 | 07:25 | 07:25 | 06:31 06:58-07:21/23 | 05:56
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 07:21-07:35/14 | 21:35

  4 | 08:34 | 08:10 08:33-08:50/17 | 07:24 | 07:23 | 06:29 06:57-07:21/24 | 05:56
| 17:12 | 17:55 | 18:36 | 20:19 | 21:00 07:21-07:34/13 | 21:36

  5 | 08:34 | 08:08 08:31-08:50/19 | 07:22 | 07:21 | 06:27 06:57-07:22/25 | 05:55
| 17:13 | 17:56 | 18:37 | 20:21 | 21:02 07:22-07:33/11 | 21:37

  6 | 08:33 | 08:07 08:31-08:51/20 | 07:20 | 07:19 | 06:26 06:55-07:22/27 | 05:55
| 17:14 | 17:58 | 18:38 | 20:22 | 21:03 07:22-07:32/10 | 21:38

  7 | 08:33 | 08:06 08:32-08:51/19 | 07:18 | 07:17 | 06:24 06:55-07:23/28 | 05:54
| 17:16 | 17:59 | 18:40 | 20:23 | 21:04 07:23-07:31/8 | 21:39

  8 | 08:33 | 08:04 08:32-08:50/18 | 08:16 | 07:15 | 06:23 06:56-07:23/27 | 05:54
| 17:17 | 18:01 | 18:41 | 20:25 | 21:06 07:23-07:30/7 | 21:40

  9 | 08:33 | 08:03 08:32-08:50/18 | 08:14 | 07:13 | 06:22 06:55-07:23/28 | 05:54
| 17:18 | 18:01 | 19:43 | 20:26 | 21:07 07:23-07:28/5 | 21:40

 10 | 08:32 | 08:01 08:33-08:49/16 | 08:12 | 07:11 | 06:20 06:55-07:23/28 | 05:53
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 07:23-07:26/3 | 21:41

 11 | 08:32 | 08:00 08:34-08:48/14 | 08:10 | 07:09 | 06:19 06:55-07:22/27 | 05:53
| 17:20 | 18:04 | 19:46 | 20:29 | 21:09 | 21:42

 12 | 08:31 | 07:58 08:36-08:47/11 | 08:08 | 07:07 | 06:18 06:56-07:22/26 | 05:53
| 17:22 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42

 13 | 08:31 | 07:57 08:40-08:42/2 | 08:06 08:29-08:40/11 | 07:05 | 06:16 06:55-07:21/26 | 05:53
| 17:23 | 18:07 | 19:49 | 20:32 | 21:12 | 21:43

 14 | 08:30 | 07:55 | 08:04 08:27-08:42/15 | 07:03 | 06:15 06:55-07:21/26 | 05:53
| 17:24 | 18:09 | 19:50 | 20:33 | 21:13 | 21:43

 15 | 08:30 | 07:54 | 08:02 08:25-08:43/18 | 07:02 | 06:14 06:56-07:21/25 | 05:53
| 17:25 | 18:10 | 19:51 | 20:34 | 21:15 | 21:44

 16 | 08:29 | 07:52 | 08:00 08:24-08:44/20 | 07:00 | 06:12 06:57-07:20/23 | 05:53
| 17:27 | 18:12 | 19:53 | 20:36 | 21:16 | 21:44

 17 | 08:28 | 07:50 | 07:58 08:23-08:44/21 | 06:58 07:19-07:25/6 | 06:11 06:57-07:20/23 | 05:53
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45

 18 | 08:28 | 07:49 | 07:56 08:22-08:44/22 | 06:56 07:17-07:27/10 | 06:10 06:58-07:19/21 | 05:53
| 17:29 | 18:15 | 19:56 | 20:38 | 21:18 | 21:45

 19 | 08:27 | 07:47 | 07:54 08:22-08:44/22 | 06:54 07:16-07:29/13 | 06:09 06:59-07:19/20 | 05:53
| 17:31 | 18:16 | 19:57 | 20:40 | 21:19 | 21:46

 20 | 08:26 | 07:45 | 07:52 08:21-08:43/22 | 06:52 07:14-07:29/15 | 06:08 07:00-07:18/18 | 05:53
| 17:32 | 18:18 | 19:58 | 20:41 07:29-07:30/1 | 21:21 | 21:46

 21 | 08:25 | 07:43 | 07:50 08:21-08:43/22 | 06:51 07:12-07:31/19 | 06:07 07:01-07:17/16 | 05:53
| 17:34 | 18:19 | 20:00 | 20:43 | 21:22 | 21:46

 22 | 08:24 | 07:42 | 07:48 08:22-08:42/20 | 06:49 07:11-07:32/21 | 06:06 07:02-07:15/13 | 05:53
| 17:35 | 18:21 | 20:01 | 20:44 | 21:23 | 21:46

 23 | 08:24 | 07:40 | 07:46 08:22-08:41/19 | 06:47 07:11-07:34/23 | 06:05 07:04-07:14/10 | 05:53
| 17:37 | 18:22 | 20:03 | 20:45 | 21:24 | 21:47

 24 | 08:23 | 07:38 | 07:44 08:23-08:39/16 | 06:45 07:10-07:35/25 | 06:04 07:07-07:10/3 | 05:54
| 17:38 | 18:24 | 20:04 | 20:47 | 21:25 | 21:47

 25 | 08:22 | 07:36 | 07:42 08:25-08:37/12 | 06:44 07:10-07:35/25 | 06:03 | 05:54
| 17:40 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47

 26 | 08:21 | 07:35 | 07:40 08:29-08:32/3 | 06:42 07:11-07:36/25 | 06:02 | 05:54
| 17:41 | 18:27 | 20:07 | 20:49 | 21:27 | 21:47

 27 | 08:19 | 07:33 | 07:38 | 06:40 07:10-07:36/26 | 06:01 | 05:55
| 17:43 | 18:28 | 20:08 | 20:51 | 21:29 | 21:47

 28 | 08:18 | 07:31 | 07:36 | 06:39 07:10-07:36/26 | 06:00 | 05:55
| 17:44 | 18:30 | 20:10 | 20:52 | 21:30 | 21:47

 29 | 08:17 08:41-08:43/2 | | 07:35 | 06:37 07:06-07:16/10 | 06:00 | 05:56
| 17:46 | | 20:11 | 20:53 07:15-07:36/21 | 21:31 | 21:47

 30 | 08:16 08:40-08:46/6 | | 07:33 | 06:35 07:02-07:18/16 | 05:59 | 05:56
| 17:47 | | 20:12 | 20:55 07:17-07:35/18 | 21:32 | 21:47

 31 | 08:15 08:38-08:47/9 | | 07:31 | | 05:58 | 
| 17:49 | | 20:14 | | 21:33 | 

Potential sun hours | 279 | 287 | 368 | 407 | 466 | 474
Sum of minutes with flicker 17 195 243 299 629 0
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Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|July |August |September |October |November |December
| | | | | |

  1 | 05:57 | 06:27 07:05-07:32/27 | 07:07 | 07:46 08:10-08:17/7 | 07:30 08:03-08:19/16 | 08:12
| 21:47 | 21:23 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 05:57 | 06:28 07:06-07:34/28 | 07:08 | 07:47 | 07:31 08:02-08:19/17 | 08:13
| 21:46 | 21:21 07:34-07:35/1 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 05:58 | 06:29 07:05-07:34/29 | 07:09 | 07:49 | 07:33 08:02-08:20/18 | 08:14
| 21:46 | 21:20 07:34-07:38/4 | 20:27 | 19:27 | 17:30 | 17:01

  4 | 05:59 | 06:30 07:05-07:33/28 | 07:10 | 07:50 | 07:34 08:01-08:20/19 | 08:16
| 21:46 | 21:18 07:33-07:39/6 | 20:25 | 19:25 | 17:29 | 17:00

  5 | 05:59 | 06:32 07:05-07:33/28 | 07:12 | 07:51 | 07:36 08:01-08:21/20 | 08:17
| 21:46 | 21:17 07:33-07:40/7 | 20:23 | 19:23 | 17:27 | 17:00

  6 | 06:00 | 06:33 07:05-07:32/27 | 07:13 | 07:53 | 07:37 08:02-08:21/19 | 08:18
| 21:45 | 21:16 07:32-07:41/9 | 20:21 | 19:21 | 17:26 | 17:00

  7 | 06:01 | 06:34 07:06-07:33/27 | 07:14 | 07:54 | 07:39 08:03-08:20/17 | 08:19
| 21:45 | 21:14 07:33-07:43/10 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 06:01 | 06:35 07:06-07:32/26 | 07:16 | 07:55 | 07:40 08:05-08:20/15 | 08:20
| 21:45 | 21:13 07:32-07:43/11 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 06:02 | 06:37 07:07-07:31/24 | 07:17 | 07:57 | 07:41 08:06-08:19/13 | 08:21
| 21:44 | 21:11 07:31-07:43/12 | 20:15 | 19:15 | 17:22 | 16:59

 10 | 06:03 | 06:38 07:07-07:30/23 | 07:18 | 07:58 | 07:43 08:08-08:19/11 | 08:22
| 21:44 | 21:10 07:30-07:44/14 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 06:04 | 06:39 07:08-07:28/20 | 07:20 | 07:59 | 07:44 08:10-08:19/9 | 08:23
| 21:43 | 21:08 07:28-07:43/15 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 06:05 | 06:41 07:10-07:28/18 | 07:21 | 08:01 | 07:46 08:11-08:17/6 | 08:24
| 21:42 | 21:06 07:27-07:44/17 | 20:09 | 19:10 | 17:18 | 16:59

 13 | 06:06 | 06:42 07:12-07:26/14 | 07:22 | 08:02 | 07:47 08:13-08:15/2 | 08:25
| 21:42 | 21:05 07:25-07:44/19 | 20:07 | 19:08 | 17:17 | 16:59

 14 | 06:07 | 06:43 07:15-07:22/7 | 07:23 | 08:04 | 07:49 | 08:26
| 21:41 | 21:03 07:21-07:44/23 | 20:05 | 19:06 | 17:15 | 16:59

 15 | 06:08 | 06:44 07:17-07:43/26 | 07:25 | 08:05 | 07:50 | 08:26
| 21:40 | 21:02 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 06:09 | 06:46 07:18-07:43/25 | 07:26 | 08:06 | 07:52 | 08:27
| 21:40 | 21:00 | 20:01 | 19:02 | 17:13 | 17:00

 17 | 06:10 | 06:47 07:17-07:42/25 | 07:27 | 08:08 | 07:53 | 08:28
| 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 17:00

 18 | 06:11 | 06:48 07:17-07:41/24 | 07:29 08:13-08:23/10 | 08:09 | 07:55 | 08:29
| 21:38 | 20:56 | 19:57 | 18:57 | 17:11 | 17:00

 19 | 06:12 | 06:50 07:16-07:40/24 | 07:30 08:10-08:25/15 | 08:11 | 07:56 | 08:29
| 21:37 | 20:55 | 19:55 | 18:55 | 17:10 | 17:00

 20 | 06:13 07:15-07:22/7 | 06:51 07:17-07:40/23 | 07:31 08:08-08:26/18 | 08:12 | 07:57 | 08:30
| 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:01

 21 | 06:14 07:13-07:24/11 | 06:52 07:16-07:38/22 | 07:33 08:07-08:27/20 | 08:14 | 07:59 | 08:30
| 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 06:15 07:11-07:26/15 | 06:53 07:17-07:35/18 | 07:34 08:06-08:27/21 | 08:15 | 08:00 | 08:31
| 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:02

 23 | 06:16 07:10-07:27/17 | 06:55 07:18-07:32/14 | 07:35 08:05-08:27/22 | 08:16 | 08:02 | 08:31
| 21:33 | 20:48 07:32-07:34/2 | 19:47 | 18:48 | 17:07 | 17:02

 24 | 06:17 07:09-07:28/19 | 06:56 07:20-07:33/13 | 07:37 08:05-08:27/22 | 08:18 | 08:03 | 08:32
| 21:32 | 20:46 | 19:45 | 18:46 | 17:06 | 17:03

 25 | 06:18 07:08-07:29/21 | 06:57 07:21-07:31/10 | 07:38 08:05-08:27/22 | 08:19 | 08:04 | 08:32
| 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:04

 26 | 06:19 07:08-07:30/22 | 06:59 07:22-07:27/5 | 07:39 08:04-08:26/22 | 08:21 | 08:06 | 08:33
| 21:30 | 20:42 | 19:41 | 18:43 | 17:04 | 17:04

 27 | 06:21 07:08-07:31/23 | 07:00 | 07:40 08:05-08:25/20 | 08:22 | 08:07 | 08:33
| 21:29 | 20:40 | 19:39 | 18:41 | 17:04 | 17:05

 28 | 06:22 07:07-07:31/24 | 07:01 | 07:42 08:05-08:24/19 | 08:24 | 08:08 | 08:33
| 21:28 | 20:38 | 19:37 | 18:39 | 17:03 | 17:06

 29 | 06:23 07:06-07:32/26 | 07:03 | 07:43 08:06-08:22/16 | 08:25 09:08-09:13/5 | 08:10 | 08:33
| 21:26 | 20:37 | 19:35 | 18:38 | 17:02 | 17:06

 30 | 06:24 07:06-07:32/26 | 07:04 | 07:44 08:08-08:21/13 | 08:27 09:06-09:17/11 | 08:11 | 08:33
| 21:25 | 20:35 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 06:25 07:05-07:32/27 | 07:05 | | 08:28 09:04-09:18/14 | | 08:34
| 21:24 | 20:33 | | 18:35 | | 17:08

Potential sun hours | 480 | 441 | 378 | 338 | 282 | 267
Sum of minutes with flicker 238 703 240 37 182 0
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SHADOW - Calendar per WTG
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout WTG: S104 - S104

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:34 | 08:14 | 07:29 | 07:29 | 06:34 | 05:57 | 05:57 | 06:27 | 07:06 | 07:46 | 07:30 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:34 | 21:47 | 21:23 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:12 | 07:27 | 07:27 | 06:32 | 05:57 | 05:57 | 06:28 | 07:08 | 07:47 | 07:31 | 08:13
| 17:10 | 17:52 | 18:33 | 20:16 | 20:58 | 21:35 | 21:46 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:34 | 08:11 | 07:25 | 07:25 | 06:30 | 05:56 | 05:58 | 06:29 | 07:09 | 07:49 | 07:33 | 08:14
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:34 | 08:10 | 07:24 | 07:23 | 06:29 | 05:56 | 05:59 | 06:30 | 07:10 | 07:50 | 07:34 | 08:16
| 17:12 | 17:55 | 18:36 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:34 | 08:08 | 07:22 | 07:21 | 06:27 | 05:55 | 05:59 | 06:32 | 07:12 | 07:51 | 07:36 | 08:17
| 17:13 | 17:56 | 18:37 | 20:21 | 21:02 | 21:37 | 21:46 | 21:17 | 20:23 | 19:23 | 17:27 | 17:00

  6 | 08:33 | 08:07 | 07:20 | 07:19 | 06:26 | 05:55 | 06:00 | 06:33 | 07:13 | 07:53 | 07:37 | 08:18
| 17:14 | 17:58 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:16 | 20:21 | 19:21 | 17:26 | 17:00

  7 | 08:33 | 08:06 | 07:18 | 07:17 | 06:24 | 05:54 | 06:01 | 06:34 | 07:14 | 07:54 | 07:39 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 | 06:23 | 05:54 | 06:01 | 06:35 | 07:16 | 07:55 | 07:40 | 08:20
| 17:17 | 18:01 | 18:41 | 20:25 | 21:06 | 21:40 | 21:45 | 21:13 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:33 | 08:03 | 08:14 | 07:13 | 06:22 | 05:54 | 06:02 | 06:37 | 07:17 | 07:57 | 07:41 | 08:21
| 17:18 | 18:01 | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:22 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:44 | 21:10 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 | 08:10 | 07:09 | 06:19 | 05:53 | 06:04 | 06:39 | 07:19 | 07:59 | 07:44 | 08:23
| 17:20 | 18:04 | 19:46 | 20:29 | 21:09 | 21:42 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 | 07:07 | 06:17 | 05:53 | 06:05 | 06:40 | 07:21 | 08:01 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 | 21:42 | 21:06 | 20:09 | 19:10 | 17:18 | 16:59

 13 | 08:31 | 07:57 | 08:06 | 07:05 | 06:16 | 05:53 | 06:06 | 06:42 | 07:22 | 08:02 | 07:47 | 08:25
| 17:23 | 18:07 | 19:49 | 20:32 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:08 | 17:17 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:03 | 06:15 | 05:53 | 06:07 | 06:43 | 07:23 | 08:04 | 07:49 | 08:26
| 17:24 | 18:09 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:06 | 17:15 | 16:59

 15 | 08:30 | 07:54 | 08:02 | 07:02 | 06:14 | 05:52 | 06:08 | 06:44 | 07:25 | 08:05 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:15 | 21:44 | 21:40 | 21:02 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 07:00 | 06:12 | 05:52 | 06:09 | 06:46 | 07:26 | 08:06 | 07:52 | 08:27
| 17:27 | 18:12 | 19:53 | 20:36 | 21:16 | 21:44 | 21:40 | 21:00 | 20:01 | 19:02 | 17:13 | 17:00

 17 | 08:28 | 07:50 | 07:58 | 06:58 | 06:11 | 05:52 | 06:10 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 17:00

 18 | 08:28 | 07:49 | 07:56 | 06:56 | 06:10 | 05:52 | 06:11 | 06:48 | 07:29 | 08:09 | 07:55 | 08:29
| 17:29 | 18:15 | 19:56 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 | 06:09 | 05:53 | 06:12 | 06:50 | 07:30 | 08:11 | 07:56 | 08:29
| 17:31 | 18:16 | 19:57 | 20:40 | 21:19 | 21:46 | 21:37 | 20:55 | 19:55 | 18:55 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:08 | 05:53 | 06:13 | 06:51 | 07:31 | 08:12 | 07:57 | 08:30
| 17:32 | 18:18 | 19:58 | 20:41 | 21:21 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:01

 21 | 08:25 | 07:43 | 07:50 | 06:51 | 06:07 | 05:53 | 06:14 | 06:52 | 07:33 | 08:14 | 07:59 | 08:30
| 17:34 | 18:19 | 20:00 | 20:43 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:42 | 07:48 | 06:49 | 06:06 | 05:53 | 06:15 | 06:53 | 07:34 | 08:15 | 08:00 | 08:31
| 17:35 | 18:21 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:02

 23 | 08:24 | 07:40 | 07:46 | 06:47 | 06:05 | 05:53 | 06:16 | 06:55 | 07:35 | 08:16 | 08:02 | 08:31
| 17:37 | 18:22 | 20:03 | 20:45 | 21:24 | 21:47 | 21:33 | 20:48 | 19:47 | 18:48 | 17:06 | 17:02

 24 | 08:23 | 07:38 | 07:44 | 06:45 | 06:04 | 05:54 | 06:17 | 06:56 | 07:36 | 08:18 | 08:03 | 08:32
| 17:38 | 18:24 | 20:04 | 20:47 | 21:25 | 21:47 | 21:32 | 20:46 | 19:45 | 18:46 | 17:06 | 17:03

 25 | 08:22 | 07:36 | 07:42 | 06:44 | 06:03 | 05:54 | 06:18 | 06:57 | 07:38 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:21 | 07:35 | 07:40 | 06:42 | 06:02 | 05:54 | 06:19 | 06:59 | 07:39 | 08:21 | 08:06 | 08:33
| 17:41 | 18:27 | 20:07 | 20:49 | 21:27 | 21:47 | 21:30 | 20:42 | 19:41 | 18:43 | 17:04 | 17:04

 27 | 08:19 | 07:33 | 07:38 | 06:40 | 06:01 | 05:55 | 06:21 | 07:00 | 07:40 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:51 | 21:29 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:04 | 17:05

 28 | 08:18 | 07:31 | 07:36 | 06:39 | 06:00 | 05:55 | 06:22 | 07:01 | 07:42 | 08:24 | 08:08 | 08:33
| 17:44 | 18:30 | 20:10 | 20:52 | 21:30 | 21:47 | 21:28 | 20:38 | 19:37 | 18:39 | 17:03 | 17:06

 29 | 08:17 | | 07:34 | 06:37 | 05:59 | 05:56 | 06:23 | 07:03 | 07:43 | 08:25 | 08:10 | 08:33
| 17:45 | | 20:11 | 20:53 | 21:31 | 21:47 | 21:26 | 20:37 | 19:35 | 18:38 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:59 | 05:56 | 06:24 | 07:04 | 07:44 | 08:27 | 08:11 | 08:34
| 17:47 | | 20:12 | 20:55 | 21:32 | 21:47 | 21:25 | 20:35 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:15 | | 07:31 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:34
| 17:49 | | 20:14 | | 21:33 | | 21:24 | 20:33 | | 18:35 | | 17:08

Potential sun hours | 279 | 287 | 368 | 407 | 466 | 474 | 480 | 441 | 378 | 338 | 282 | 266
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0
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SHADOW - Calendar per WTG
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout WTG: S105 - S105

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:34 | 08:14 | 07:29 | 07:29 | 06:34 | 05:57 | 05:57 | 06:27 | 07:06 | 07:46 | 07:30 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:34 | 21:47 | 21:23 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:12 | 07:27 | 07:27 | 06:32 | 05:57 | 05:57 | 06:28 | 07:08 | 07:47 | 07:31 | 08:13
| 17:10 | 17:52 | 18:33 | 20:16 | 20:58 | 21:35 | 21:46 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:34 | 08:11 | 07:25 | 07:25 | 06:30 | 05:56 | 05:58 | 06:29 | 07:09 | 07:48 | 07:33 | 08:14
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:34 | 08:10 | 07:23 | 07:23 | 06:29 | 05:56 | 05:58 | 06:30 | 07:10 | 07:50 | 07:34 | 08:16
| 17:12 | 17:55 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:33 | 08:08 | 07:22 | 07:21 | 06:27 | 05:55 | 05:59 | 06:32 | 07:12 | 07:51 | 07:36 | 08:17
| 17:13 | 17:56 | 18:37 | 20:21 | 21:02 | 21:37 | 21:46 | 21:17 | 20:23 | 19:23 | 17:27 | 17:00

  6 | 08:33 | 08:07 | 07:20 | 07:19 | 06:26 | 05:55 | 06:00 | 06:33 | 07:13 | 07:53 | 07:37 | 08:18
| 17:14 | 17:58 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:16 | 20:21 | 19:21 | 17:26 | 17:00

  7 | 08:33 | 08:06 | 07:18 | 07:17 | 06:24 | 05:54 | 06:01 | 06:34 | 07:14 | 07:54 | 07:38 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 | 06:23 | 05:54 | 06:01 | 06:35 | 07:16 | 07:55 | 07:40 | 08:20
| 17:17 | 18:01 | 18:41 | 20:25 | 21:06 | 21:39 | 21:45 | 21:13 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:33 | 08:03 | 08:14 | 07:13 | 06:22 | 05:54 | 06:02 | 06:37 | 07:17 | 07:57 | 07:41 | 08:21
| 17:18 | 18:01 | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:22 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:44 | 21:10 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 | 08:10 | 07:09 | 06:19 | 05:53 | 06:04 | 06:39 | 07:19 | 07:59 | 07:44 | 08:23
| 17:20 | 18:04 | 19:46 | 20:29 | 21:09 | 21:42 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 | 07:07 | 06:17 | 05:53 | 06:05 | 06:40 | 07:21 | 08:01 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:18 | 16:59

 13 | 08:31 | 07:57 | 08:06 | 07:05 | 06:16 | 05:53 | 06:06 | 06:42 | 07:22 | 08:02 | 07:47 | 08:25
| 17:23 | 18:07 | 19:48 | 20:32 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:08 | 17:17 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:03 | 06:15 | 05:53 | 06:07 | 06:43 | 07:23 | 08:04 | 07:49 | 08:26
| 17:24 | 18:08 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:06 | 17:15 | 16:59

 15 | 08:30 | 07:53 | 08:02 | 07:02 | 06:14 | 05:52 | 06:08 | 06:44 | 07:25 | 08:05 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:15 | 21:44 | 21:40 | 21:01 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 07:00 | 06:12 | 05:52 | 06:09 | 06:46 | 07:26 | 08:06 | 07:52 | 08:27
| 17:27 | 18:12 | 19:53 | 20:36 | 21:16 | 21:44 | 21:40 | 21:00 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:28 | 07:50 | 07:58 | 06:58 | 06:11 | 05:52 | 06:10 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 17:00

 18 | 08:28 | 07:49 | 07:56 | 06:56 | 06:10 | 05:52 | 06:11 | 06:48 | 07:29 | 08:09 | 07:55 | 08:29
| 17:29 | 18:15 | 19:56 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 | 06:09 | 05:53 | 06:12 | 06:50 | 07:30 | 08:11 | 07:56 | 08:29
| 17:31 | 18:16 | 19:57 | 20:40 | 21:19 | 21:46 | 21:37 | 20:55 | 19:55 | 18:55 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:08 | 05:53 | 06:13 | 06:51 | 07:31 | 08:12 | 07:57 | 08:30
| 17:32 | 18:18 | 19:58 | 20:41 | 21:21 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:01

 21 | 08:25 | 07:43 | 07:50 | 06:51 | 06:07 | 05:53 | 06:14 | 06:52 | 07:32 | 08:14 | 07:59 | 08:30
| 17:34 | 18:19 | 20:00 | 20:43 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:42 | 07:48 | 06:49 | 06:06 | 05:53 | 06:15 | 06:53 | 07:34 | 08:15 | 08:00 | 08:31
| 17:35 | 18:21 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:02

 23 | 08:23 | 07:40 | 07:46 | 06:47 | 06:05 | 05:53 | 06:16 | 06:55 | 07:35 | 08:16 | 08:02 | 08:31
| 17:36 | 18:22 | 20:03 | 20:45 | 21:24 | 21:47 | 21:33 | 20:48 | 19:47 | 18:48 | 17:06 | 17:02

 24 | 08:23 | 07:38 | 07:44 | 06:45 | 06:04 | 05:54 | 06:17 | 06:56 | 07:36 | 08:18 | 08:03 | 08:32
| 17:38 | 18:24 | 20:04 | 20:47 | 21:25 | 21:47 | 21:32 | 20:46 | 19:45 | 18:46 | 17:06 | 17:03

 25 | 08:22 | 07:36 | 07:42 | 06:44 | 06:03 | 05:54 | 06:18 | 06:57 | 07:38 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:21 | 07:35 | 07:40 | 06:42 | 06:02 | 05:54 | 06:19 | 06:59 | 07:39 | 08:21 | 08:06 | 08:33
| 17:41 | 18:27 | 20:07 | 20:49 | 21:27 | 21:47 | 21:30 | 20:42 | 19:41 | 18:43 | 17:04 | 17:04

 27 | 08:19 | 07:33 | 07:38 | 06:40 | 06:01 | 05:55 | 06:21 | 07:00 | 07:40 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:51 | 21:29 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:04 | 17:05

 28 | 08:18 | 07:31 | 07:36 | 06:38 | 06:00 | 05:55 | 06:22 | 07:01 | 07:42 | 08:24 | 08:08 | 08:33
| 17:44 | 18:30 | 20:09 | 20:52 | 21:30 | 21:47 | 21:28 | 20:38 | 19:37 | 18:39 | 17:03 | 17:06

 29 | 08:17 | | 07:34 | 06:37 | 05:59 | 05:56 | 06:23 | 07:03 | 07:43 | 08:25 | 08:10 | 08:33
| 17:45 | | 20:11 | 20:53 | 21:31 | 21:47 | 21:26 | 20:36 | 19:35 | 18:38 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:59 | 05:56 | 06:24 | 07:04 | 07:44 | 08:27 | 08:11 | 08:33
| 17:47 | | 20:12 | 20:55 | 21:32 | 21:47 | 21:25 | 20:35 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:15 | | 07:30 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:34
| 17:48 | | 20:14 | | 21:33 | | 21:24 | 20:33 | | 18:34 | | 17:08

Potential sun hours | 279 | 287 | 368 | 407 | 466 | 474 | 480 | 441 | 378 | 338 | 282 | 266
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0
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SHADOW - Calendar per WTG
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout WTG: S106 - S106

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:34 | 08:14 | 07:29 | 07:28 | 06:34 | 05:57 | 05:57 | 06:27 | 07:06 | 07:46 | 07:30 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:34 | 21:47 | 21:23 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:12 | 07:27 | 07:27 | 06:32 | 05:57 | 05:57 | 06:28 | 07:08 | 07:47 | 07:31 | 08:13
| 17:10 | 17:52 | 18:33 | 20:16 | 20:57 | 21:34 | 21:46 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:34 | 08:11 | 07:25 | 07:25 | 06:30 | 05:56 | 05:58 | 06:29 | 07:09 | 07:48 | 07:33 | 08:14
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:34 | 08:10 | 07:23 | 07:23 | 06:29 | 05:56 | 05:58 | 06:30 | 07:10 | 07:50 | 07:34 | 08:16
| 17:12 | 17:55 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:33 | 08:08 | 07:22 | 07:21 | 06:27 | 05:55 | 05:59 | 06:31 | 07:12 | 07:51 | 07:35 | 08:17
| 17:13 | 17:56 | 18:37 | 20:20 | 21:01 | 21:37 | 21:46 | 21:17 | 20:23 | 19:23 | 17:27 | 17:00

  6 | 08:33 | 08:07 | 07:20 | 07:19 | 06:26 | 05:55 | 06:00 | 06:33 | 07:13 | 07:53 | 07:37 | 08:18
| 17:14 | 17:58 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:16 | 20:21 | 19:21 | 17:26 | 17:00

  7 | 08:33 | 08:06 | 07:18 | 07:17 | 06:24 | 05:54 | 06:01 | 06:34 | 07:14 | 07:54 | 07:38 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 | 06:23 | 05:54 | 06:01 | 06:35 | 07:16 | 07:55 | 07:40 | 08:20
| 17:17 | 18:01 | 18:41 | 20:25 | 21:05 | 21:39 | 21:44 | 21:13 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:32 | 08:03 | 08:14 | 07:13 | 06:21 | 05:54 | 06:02 | 06:37 | 07:17 | 07:57 | 07:41 | 08:21
| 17:18 | 18:01 | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:21 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:43 | 21:10 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 | 08:10 | 07:09 | 06:19 | 05:53 | 06:04 | 06:39 | 07:19 | 07:59 | 07:44 | 08:23
| 17:20 | 18:04 | 19:46 | 20:29 | 21:09 | 21:42 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 | 07:07 | 06:17 | 05:53 | 06:05 | 06:40 | 07:21 | 08:01 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:18 | 16:59

 13 | 08:31 | 07:57 | 08:06 | 07:05 | 06:16 | 05:53 | 06:06 | 06:42 | 07:22 | 08:02 | 07:47 | 08:25
| 17:23 | 18:07 | 19:48 | 20:32 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:08 | 17:16 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:03 | 06:15 | 05:53 | 06:07 | 06:43 | 07:23 | 08:04 | 07:49 | 08:26
| 17:24 | 18:08 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:06 | 17:15 | 16:59

 15 | 08:30 | 07:53 | 08:02 | 07:02 | 06:14 | 05:52 | 06:08 | 06:44 | 07:25 | 08:05 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:14 | 21:44 | 21:40 | 21:01 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 07:00 | 06:12 | 05:52 | 06:09 | 06:46 | 07:26 | 08:06 | 07:52 | 08:27
| 17:27 | 18:12 | 19:53 | 20:36 | 21:16 | 21:44 | 21:40 | 21:00 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:28 | 07:50 | 07:58 | 06:58 | 06:11 | 05:52 | 06:10 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 17:00

 18 | 08:28 | 07:49 | 07:56 | 06:56 | 06:10 | 05:52 | 06:11 | 06:48 | 07:29 | 08:09 | 07:55 | 08:29
| 17:29 | 18:15 | 19:56 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 | 06:09 | 05:53 | 06:12 | 06:49 | 07:30 | 08:11 | 07:56 | 08:29
| 17:31 | 18:16 | 19:57 | 20:40 | 21:19 | 21:45 | 21:37 | 20:55 | 19:55 | 18:55 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:08 | 05:53 | 06:13 | 06:51 | 07:31 | 08:12 | 07:57 | 08:30
| 17:32 | 18:18 | 19:58 | 20:41 | 21:21 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:01

 21 | 08:25 | 07:43 | 07:50 | 06:51 | 06:07 | 05:53 | 06:14 | 06:52 | 07:32 | 08:13 | 07:59 | 08:30
| 17:34 | 18:19 | 20:00 | 20:42 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:42 | 07:48 | 06:49 | 06:06 | 05:53 | 06:15 | 06:53 | 07:34 | 08:15 | 08:00 | 08:31
| 17:35 | 18:21 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:02

 23 | 08:23 | 07:40 | 07:46 | 06:47 | 06:05 | 05:53 | 06:16 | 06:55 | 07:35 | 08:16 | 08:02 | 08:31
| 17:36 | 18:22 | 20:03 | 20:45 | 21:24 | 21:47 | 21:33 | 20:48 | 19:47 | 18:48 | 17:06 | 17:02

 24 | 08:22 | 07:38 | 07:44 | 06:45 | 06:04 | 05:54 | 06:17 | 06:56 | 07:36 | 08:18 | 08:03 | 08:32
| 17:38 | 18:24 | 20:04 | 20:47 | 21:25 | 21:47 | 21:32 | 20:46 | 19:45 | 18:46 | 17:06 | 17:03

 25 | 08:22 | 07:36 | 07:42 | 06:44 | 06:03 | 05:54 | 06:18 | 06:57 | 07:38 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:20 | 07:35 | 07:40 | 06:42 | 06:02 | 05:54 | 06:19 | 06:59 | 07:39 | 08:21 | 08:06 | 08:33
| 17:41 | 18:27 | 20:07 | 20:49 | 21:27 | 21:47 | 21:30 | 20:42 | 19:41 | 18:42 | 17:04 | 17:04

 27 | 08:19 | 07:33 | 07:38 | 06:40 | 06:01 | 05:55 | 06:20 | 07:00 | 07:40 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:51 | 21:28 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:04 | 17:05

 28 | 08:18 | 07:31 | 07:36 | 06:38 | 06:00 | 05:55 | 06:22 | 07:01 | 07:42 | 08:24 | 08:08 | 08:33
| 17:44 | 18:30 | 20:09 | 20:52 | 21:30 | 21:47 | 21:28 | 20:38 | 19:37 | 18:39 | 17:03 | 17:06

 29 | 08:17 | | 07:34 | 06:37 | 05:59 | 05:56 | 06:23 | 07:03 | 07:43 | 08:25 | 08:09 | 08:33
| 17:45 | | 20:11 | 20:53 | 21:31 | 21:47 | 21:26 | 20:36 | 19:35 | 18:38 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:59 | 05:56 | 06:24 | 07:04 | 07:44 | 08:27 | 08:11 | 08:33
| 17:47 | | 20:12 | 20:55 | 21:32 | 21:47 | 21:25 | 20:35 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:15 | | 07:30 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:34
| 17:48 | | 20:14 | | 21:33 | | 21:24 | 20:33 | | 18:34 | | 17:08

Potential sun hours | 279 | 287 | 368 | 407 | 466 | 474 | 480 | 441 | 378 | 338 | 282 | 266
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0
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SHADOW - Calendar per WTG
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout WTG: S111 - S111

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:33 | 08:13 | 07:29 | 07:28 | 06:33 | 05:57 | 05:56 | 06:26 | 07:06 | 07:46 | 07:29 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:33 | 21:46 | 21:22 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:33 | 08:12 | 07:27 | 07:26 | 06:32 | 05:57 | 05:57 | 06:28 | 07:08 | 07:47 | 07:31 | 08:13
| 17:10 | 17:51 | 18:32 | 20:16 | 20:57 | 21:34 | 21:46 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:33 | 08:11 | 07:25 | 07:24 | 06:30 | 05:56 | 05:58 | 06:29 | 07:09 | 07:48 | 07:32 | 08:14
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:33 | 08:10 | 07:23 | 07:22 | 06:29 | 05:55 | 05:58 | 06:30 | 07:10 | 07:50 | 07:34 | 08:15
| 17:12 | 17:54 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:33 | 08:08 | 07:21 | 07:20 | 06:27 | 05:55 | 05:59 | 06:31 | 07:11 | 07:51 | 07:35 | 08:16
| 17:13 | 17:56 | 18:37 | 20:20 | 21:01 | 21:37 | 21:45 | 21:17 | 20:23 | 19:23 | 17:27 | 17:00

  6 | 08:33 | 08:07 | 07:19 | 07:19 | 06:26 | 05:55 | 06:00 | 06:33 | 07:13 | 07:52 | 07:37 | 08:18
| 17:14 | 17:58 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:15 | 20:21 | 19:21 | 17:25 | 16:59

  7 | 08:33 | 08:05 | 07:18 | 07:17 | 06:24 | 05:54 | 06:00 | 06:34 | 07:14 | 07:54 | 07:38 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:38 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 | 06:23 | 05:54 | 06:01 | 06:35 | 07:15 | 07:55 | 07:40 | 08:20
| 17:16 | 18:01 | 18:41 | 20:24 | 21:05 | 21:39 | 21:44 | 21:12 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:32 | 08:03 | 08:14 | 07:13 | 06:21 | 05:53 | 06:02 | 06:36 | 07:17 | 07:56 | 07:41 | 08:21
| 17:18 | 18:01 | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:21 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:43 | 21:09 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 | 08:10 | 07:09 | 06:19 | 05:53 | 06:04 | 06:39 | 07:19 | 07:59 | 07:44 | 08:23
| 17:20 | 18:04 | 19:45 | 20:29 | 21:09 | 21:41 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 | 07:07 | 06:17 | 05:53 | 06:05 | 06:40 | 07:21 | 08:01 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:18 | 16:59

 13 | 08:31 | 07:56 | 08:06 | 07:05 | 06:16 | 05:53 | 06:06 | 06:42 | 07:22 | 08:02 | 07:47 | 08:24
| 17:23 | 18:07 | 19:48 | 20:31 | 21:12 | 21:43 | 21:41 | 21:05 | 20:07 | 19:07 | 17:16 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:03 | 06:15 | 05:52 | 06:06 | 06:43 | 07:23 | 08:03 | 07:49 | 08:25
| 17:24 | 18:08 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:06 | 17:15 | 16:59

 15 | 08:29 | 07:53 | 08:02 | 07:01 | 06:13 | 05:52 | 06:07 | 06:44 | 07:24 | 08:05 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:14 | 21:44 | 21:40 | 21:01 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 06:59 | 06:12 | 05:52 | 06:08 | 06:45 | 07:26 | 08:06 | 07:51 | 08:27
| 17:26 | 18:11 | 19:53 | 20:35 | 21:16 | 21:44 | 21:39 | 21:00 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:28 | 07:50 | 07:58 | 06:58 | 06:11 | 05:52 | 06:09 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 17:00

 18 | 08:27 | 07:48 | 07:56 | 06:56 | 06:10 | 05:52 | 06:10 | 06:48 | 07:28 | 08:09 | 07:54 | 08:28
| 17:29 | 18:14 | 19:55 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 | 06:09 | 05:52 | 06:11 | 06:49 | 07:30 | 08:10 | 07:56 | 08:29
| 17:31 | 18:16 | 19:57 | 20:40 | 21:19 | 21:45 | 21:37 | 20:54 | 19:55 | 18:54 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:08 | 05:53 | 06:12 | 06:51 | 07:31 | 08:12 | 07:57 | 08:30
| 17:32 | 18:17 | 19:58 | 20:41 | 21:20 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:01

 21 | 08:25 | 07:43 | 07:50 | 06:50 | 06:07 | 05:53 | 06:14 | 06:52 | 07:32 | 08:13 | 07:59 | 08:30
| 17:33 | 18:19 | 20:00 | 20:42 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:41 | 07:48 | 06:49 | 06:05 | 05:53 | 06:15 | 06:53 | 07:34 | 08:15 | 08:00 | 08:31
| 17:35 | 18:20 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:02

 23 | 08:23 | 07:40 | 07:46 | 06:47 | 06:05 | 05:53 | 06:16 | 06:55 | 07:35 | 08:16 | 08:01 | 08:31
| 17:36 | 18:22 | 20:02 | 20:45 | 21:24 | 21:46 | 21:33 | 20:47 | 19:47 | 18:47 | 17:06 | 17:02

 24 | 08:22 | 07:38 | 07:44 | 06:45 | 06:04 | 05:53 | 06:17 | 06:56 | 07:36 | 08:18 | 08:03 | 08:32
| 17:38 | 18:23 | 20:04 | 20:46 | 21:25 | 21:46 | 21:32 | 20:46 | 19:45 | 18:46 | 17:06 | 17:03

 25 | 08:21 | 07:36 | 07:42 | 06:43 | 06:03 | 05:54 | 06:18 | 06:57 | 07:38 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:20 | 07:34 | 07:40 | 06:42 | 06:02 | 05:54 | 06:19 | 06:58 | 07:39 | 08:21 | 08:05 | 08:32
| 17:41 | 18:26 | 20:07 | 20:49 | 21:27 | 21:47 | 21:30 | 20:42 | 19:41 | 18:42 | 17:04 | 17:04

 27 | 08:19 | 07:33 | 07:38 | 06:40 | 06:01 | 05:55 | 06:20 | 07:00 | 07:40 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:50 | 21:28 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:03 | 17:05

 28 | 08:18 | 07:31 | 07:36 | 06:38 | 06:00 | 05:55 | 06:22 | 07:01 | 07:42 | 08:23 | 08:08 | 08:33
| 17:44 | 18:29 | 20:09 | 20:52 | 21:29 | 21:47 | 21:27 | 20:38 | 19:37 | 18:39 | 17:03 | 17:05

 29 | 08:17 | | 07:34 | 06:37 | 05:59 | 05:55 | 06:23 | 07:02 | 07:43 | 08:25 | 08:09 | 08:33
| 17:45 | | 20:11 | 20:53 | 21:30 | 21:47 | 21:26 | 20:36 | 19:35 | 18:37 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:59 | 05:56 | 06:24 | 07:04 | 07:44 | 08:26 | 08:11 | 08:33
| 17:47 | | 20:12 | 20:55 | 21:31 | 21:47 | 21:25 | 20:34 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:15 | | 07:30 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:33
| 17:48 | | 20:13 | | 21:32 | | 21:24 | 20:32 | | 18:34 | | 17:08

Potential sun hours | 279 | 287 | 368 | 407 | 466 | 474 | 480 | 441 | 378 | 338 | 282 | 267
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0



WindPRO version 2.7.490   Sep 2011

WindPRO is developed by EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg Ø, Tlf. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk

Project:

ALLETE Wind

ALLETE Wind
Dwight Anderson
30 West Superior Street
Duluth, Minnesota 55802

Description:

EAPC does not warrant, guarantee, or make any such representations regarding
the contents of this report. EAPC cannot be held liable for erroneous results
caused by errors or omissions in the delivered data, or inaccuracy, limitations, or
malfunctioning of models or software used. For any claim whatsoever related to
the subject matter of this report, the liability of EAPC for actual damages,
regardless of the form of action, shall be limited to the total amount paid to EAPC
for the services provided as part of this consultancy service.

Printed/Page

4/16/2012 2:31 PM / 52
Licensed user:

EAPC Wind Energy 
3100 DeMers Avenue 
US-GRAND FORKS, ND 58201
+1 701 775 3000
wind@eapc.net
Calculated:

4/16/2012 2:28 PM/2.7.490

SHADOW - Calendar per WTG
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout WTG: S112 - S112

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:33 | 08:13 | 07:29 | 07:28 | 06:33 | 05:57 | 05:56 | 06:26 | 07:06 | 07:46 | 07:29 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:33 | 21:46 | 21:22 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:33 | 08:12 | 07:27 | 07:26 | 06:32 | 05:57 | 05:57 | 06:28 | 07:08 | 07:47 | 07:31 | 08:13
| 17:10 | 17:51 | 18:32 | 20:16 | 20:57 | 21:34 | 21:46 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:33 | 08:11 | 07:25 | 07:24 | 06:30 | 05:56 | 05:58 | 06:29 | 07:09 | 07:48 | 07:32 | 08:14
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:33 | 08:10 | 07:23 | 07:22 | 06:29 | 05:55 | 05:58 | 06:30 | 07:10 | 07:50 | 07:34 | 08:15
| 17:12 | 17:54 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:33 | 08:08 | 07:21 | 07:20 | 06:27 | 05:55 | 05:59 | 06:31 | 07:11 | 07:51 | 07:35 | 08:16
| 17:13 | 17:56 | 18:37 | 20:20 | 21:01 | 21:37 | 21:45 | 21:17 | 20:23 | 19:23 | 17:27 | 17:00

  6 | 08:33 | 08:07 | 07:19 | 07:19 | 06:26 | 05:55 | 06:00 | 06:33 | 07:13 | 07:52 | 07:37 | 08:18
| 17:14 | 17:57 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:15 | 20:21 | 19:21 | 17:25 | 16:59

  7 | 08:33 | 08:05 | 07:18 | 07:17 | 06:24 | 05:54 | 06:00 | 06:34 | 07:14 | 07:54 | 07:38 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:38 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 | 06:23 | 05:54 | 06:01 | 06:35 | 07:15 | 07:55 | 07:40 | 08:20
| 17:16 | 18:01 | 18:41 | 20:24 | 21:05 | 21:39 | 21:44 | 21:12 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:32 | 08:03 | 08:14 | 07:13 | 06:21 | 05:53 | 06:02 | 06:36 | 07:17 | 07:56 | 07:41 | 08:21
| 17:18 | 18:01 | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:21 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:43 | 21:09 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:31 | 08:00 | 08:10 | 07:09 | 06:19 | 05:53 | 06:04 | 06:39 | 07:19 | 07:59 | 07:44 | 08:23
| 17:20 | 18:04 | 19:45 | 20:29 | 21:09 | 21:41 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 | 07:07 | 06:17 | 05:53 | 06:05 | 06:40 | 07:21 | 08:01 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:10 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:18 | 16:59

 13 | 08:31 | 07:56 | 08:06 | 07:05 | 06:16 | 05:52 | 06:05 | 06:42 | 07:22 | 08:02 | 07:47 | 08:24
| 17:23 | 18:07 | 19:48 | 20:31 | 21:12 | 21:43 | 21:41 | 21:05 | 20:07 | 19:07 | 17:16 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:03 | 06:15 | 05:52 | 06:06 | 06:43 | 07:23 | 08:03 | 07:49 | 08:25
| 17:24 | 18:08 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:05 | 17:15 | 16:59

 15 | 08:29 | 07:53 | 08:02 | 07:01 | 06:13 | 05:52 | 06:07 | 06:44 | 07:24 | 08:05 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:14 | 21:44 | 21:40 | 21:01 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 06:59 | 06:12 | 05:52 | 06:08 | 06:45 | 07:26 | 08:06 | 07:51 | 08:27
| 17:26 | 18:11 | 19:53 | 20:35 | 21:16 | 21:44 | 21:39 | 21:00 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:28 | 07:50 | 07:58 | 06:58 | 06:11 | 05:52 | 06:09 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:44 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 17:00

 18 | 08:27 | 07:48 | 07:56 | 06:56 | 06:10 | 05:52 | 06:10 | 06:48 | 07:28 | 08:09 | 07:54 | 08:28
| 17:29 | 18:14 | 19:55 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 | 06:09 | 05:52 | 06:11 | 06:49 | 07:30 | 08:10 | 07:56 | 08:29
| 17:31 | 18:16 | 19:57 | 20:40 | 21:19 | 21:45 | 21:37 | 20:54 | 19:55 | 18:54 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:08 | 05:52 | 06:12 | 06:51 | 07:31 | 08:12 | 07:57 | 08:30
| 17:32 | 18:17 | 19:58 | 20:41 | 21:20 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:01

 21 | 08:25 | 07:43 | 07:50 | 06:50 | 06:06 | 05:53 | 06:14 | 06:52 | 07:32 | 08:13 | 07:59 | 08:30
| 17:33 | 18:19 | 20:00 | 20:42 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:41 | 07:48 | 06:49 | 06:05 | 05:53 | 06:15 | 06:53 | 07:34 | 08:15 | 08:00 | 08:31
| 17:35 | 18:20 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:02

 23 | 08:23 | 07:40 | 07:46 | 06:47 | 06:04 | 05:53 | 06:16 | 06:55 | 07:35 | 08:16 | 08:01 | 08:31
| 17:36 | 18:22 | 20:02 | 20:45 | 21:24 | 21:46 | 21:33 | 20:47 | 19:47 | 18:47 | 17:06 | 17:02

 24 | 08:22 | 07:38 | 07:44 | 06:45 | 06:04 | 05:53 | 06:17 | 06:56 | 07:36 | 08:18 | 08:03 | 08:32
| 17:38 | 18:23 | 20:04 | 20:46 | 21:25 | 21:46 | 21:32 | 20:46 | 19:45 | 18:46 | 17:05 | 17:03

 25 | 08:21 | 07:36 | 07:42 | 06:43 | 06:03 | 05:54 | 06:18 | 06:57 | 07:38 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:20 | 07:34 | 07:40 | 06:42 | 06:02 | 05:54 | 06:19 | 06:58 | 07:39 | 08:21 | 08:05 | 08:32
| 17:41 | 18:26 | 20:06 | 20:49 | 21:27 | 21:47 | 21:30 | 20:42 | 19:41 | 18:42 | 17:04 | 17:04

 27 | 08:19 | 07:33 | 07:38 | 06:40 | 06:01 | 05:54 | 06:20 | 07:00 | 07:40 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:50 | 21:28 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:03 | 17:05

 28 | 08:18 | 07:31 | 07:36 | 06:38 | 06:00 | 05:55 | 06:22 | 07:01 | 07:42 | 08:23 | 08:08 | 08:33
| 17:44 | 18:29 | 20:09 | 20:52 | 21:29 | 21:47 | 21:27 | 20:38 | 19:37 | 18:39 | 17:03 | 17:05

 29 | 08:17 | | 07:34 | 06:37 | 05:59 | 05:55 | 06:23 | 07:02 | 07:43 | 08:25 | 08:09 | 08:33
| 17:45 | | 20:11 | 20:53 | 21:30 | 21:47 | 21:26 | 20:36 | 19:35 | 18:37 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:59 | 05:56 | 06:24 | 07:04 | 07:44 | 08:26 | 08:11 | 08:33
| 17:47 | | 20:12 | 20:55 | 21:31 | 21:47 | 21:25 | 20:34 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:15 | | 07:30 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:33
| 17:48 | | 20:13 | | 21:32 | | 21:24 | 20:32 | | 18:34 | | 17:08

Potential sun hours | 279 | 287 | 368 | 407 | 466 | 474 | 480 | 441 | 378 | 338 | 282 | 267
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0
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SHADOW - Calendar per WTG
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout WTG: S113 - S113

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:33 | 08:13 | 07:29 | 07:28 | 06:33 | 05:57 | 05:56 | 06:26 | 07:06 | 07:46 | 07:29 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:33 | 21:46 | 21:22 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:12 | 07:27 | 07:26 | 06:32 | 05:57 | 05:57 | 06:28 | 07:08 | 07:47 | 07:31 | 08:13
| 17:10 | 17:51 | 18:32 | 20:16 | 20:57 | 21:34 | 21:46 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:33 | 08:11 | 07:25 | 07:24 | 06:30 | 05:56 | 05:58 | 06:29 | 07:09 | 07:48 | 07:32 | 08:14
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:33 | 08:10 | 07:23 | 07:22 | 06:29 | 05:55 | 05:58 | 06:30 | 07:10 | 07:50 | 07:34 | 08:15
| 17:12 | 17:54 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:33 | 08:08 | 07:21 | 07:20 | 06:27 | 05:55 | 05:59 | 06:31 | 07:11 | 07:51 | 07:35 | 08:17
| 17:13 | 17:56 | 18:37 | 20:20 | 21:01 | 21:37 | 21:45 | 21:17 | 20:23 | 19:23 | 17:27 | 17:00

  6 | 08:33 | 08:07 | 07:19 | 07:18 | 06:26 | 05:54 | 06:00 | 06:33 | 07:13 | 07:52 | 07:37 | 08:18
| 17:14 | 17:57 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:15 | 20:21 | 19:21 | 17:25 | 16:59

  7 | 08:33 | 08:05 | 07:18 | 07:17 | 06:24 | 05:54 | 06:00 | 06:34 | 07:14 | 07:54 | 07:38 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 | 06:23 | 05:54 | 06:01 | 06:35 | 07:15 | 07:55 | 07:40 | 08:20
| 17:16 | 18:01 | 18:41 | 20:24 | 21:05 | 21:39 | 21:44 | 21:12 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:32 | 08:03 | 08:14 | 07:13 | 06:21 | 05:53 | 06:02 | 06:36 | 07:17 | 07:56 | 07:41 | 08:21
| 17:18 | 18:01 | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:21 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:43 | 21:09 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 | 08:10 | 07:09 | 06:19 | 05:53 | 06:04 | 06:39 | 07:19 | 07:59 | 07:44 | 08:23
| 17:20 | 18:04 | 19:45 | 20:29 | 21:09 | 21:41 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 | 07:07 | 06:17 | 05:53 | 06:05 | 06:40 | 07:21 | 08:01 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:18 | 16:59

 13 | 08:31 | 07:56 | 08:06 | 07:05 | 06:16 | 05:52 | 06:05 | 06:42 | 07:22 | 08:02 | 07:47 | 08:24
| 17:22 | 18:07 | 19:48 | 20:31 | 21:12 | 21:43 | 21:41 | 21:05 | 20:07 | 19:07 | 17:16 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:03 | 06:15 | 05:52 | 06:06 | 06:43 | 07:23 | 08:03 | 07:49 | 08:25
| 17:24 | 18:08 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:05 | 17:15 | 16:59

 15 | 08:29 | 07:53 | 08:02 | 07:01 | 06:13 | 05:52 | 06:07 | 06:44 | 07:24 | 08:05 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:14 | 21:44 | 21:40 | 21:01 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 06:59 | 06:12 | 05:52 | 06:08 | 06:45 | 07:26 | 08:06 | 07:51 | 08:27
| 17:26 | 18:11 | 19:53 | 20:35 | 21:16 | 21:44 | 21:39 | 21:00 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:28 | 07:50 | 07:58 | 06:58 | 06:11 | 05:52 | 06:09 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 17:00

 18 | 08:27 | 07:48 | 07:56 | 06:56 | 06:10 | 05:52 | 06:10 | 06:48 | 07:28 | 08:09 | 07:54 | 08:28
| 17:29 | 18:14 | 19:55 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 | 06:09 | 05:52 | 06:11 | 06:49 | 07:30 | 08:10 | 07:56 | 08:29
| 17:31 | 18:16 | 19:57 | 20:40 | 21:19 | 21:45 | 21:37 | 20:54 | 19:55 | 18:54 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:08 | 05:52 | 06:12 | 06:51 | 07:31 | 08:12 | 07:57 | 08:30
| 17:32 | 18:17 | 19:58 | 20:41 | 21:20 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:01

 21 | 08:25 | 07:43 | 07:50 | 06:50 | 06:06 | 05:53 | 06:14 | 06:52 | 07:32 | 08:13 | 07:59 | 08:30
| 17:33 | 18:19 | 20:00 | 20:42 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:41 | 07:48 | 06:49 | 06:05 | 05:53 | 06:15 | 06:53 | 07:34 | 08:15 | 08:00 | 08:31
| 17:35 | 18:20 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:02

 23 | 08:23 | 07:40 | 07:46 | 06:47 | 06:04 | 05:53 | 06:16 | 06:54 | 07:35 | 08:16 | 08:01 | 08:31
| 17:36 | 18:22 | 20:02 | 20:45 | 21:24 | 21:46 | 21:33 | 20:47 | 19:47 | 18:47 | 17:06 | 17:02

 24 | 08:22 | 07:38 | 07:44 | 06:45 | 06:03 | 05:53 | 06:17 | 06:56 | 07:36 | 08:18 | 08:03 | 08:32
| 17:38 | 18:23 | 20:04 | 20:46 | 21:25 | 21:46 | 21:32 | 20:46 | 19:45 | 18:46 | 17:05 | 17:03

 25 | 08:21 | 07:36 | 07:42 | 06:43 | 06:03 | 05:54 | 06:18 | 06:57 | 07:38 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:20 | 07:34 | 07:40 | 06:42 | 06:02 | 05:54 | 06:19 | 06:58 | 07:39 | 08:21 | 08:05 | 08:32
| 17:41 | 18:26 | 20:07 | 20:49 | 21:27 | 21:47 | 21:30 | 20:42 | 19:41 | 18:42 | 17:04 | 17:04

 27 | 08:19 | 07:33 | 07:38 | 06:40 | 06:01 | 05:54 | 06:20 | 07:00 | 07:40 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:50 | 21:28 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:03 | 17:05

 28 | 08:18 | 07:31 | 07:36 | 06:38 | 06:00 | 05:55 | 06:21 | 07:01 | 07:42 | 08:23 | 08:08 | 08:33
| 17:44 | 18:29 | 20:09 | 20:52 | 21:29 | 21:47 | 21:27 | 20:38 | 19:37 | 18:39 | 17:03 | 17:05

 29 | 08:17 | | 07:34 | 06:37 | 05:59 | 05:55 | 06:23 | 07:02 | 07:43 | 08:25 | 08:09 | 08:33
| 17:45 | | 20:11 | 20:53 | 21:30 | 21:47 | 21:26 | 20:36 | 19:35 | 18:37 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:59 | 05:56 | 06:24 | 07:04 | 07:44 | 08:26 | 08:11 | 08:33
| 17:47 | | 20:12 | 20:55 | 21:31 | 21:47 | 21:25 | 20:34 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:15 | | 07:30 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:33
| 17:48 | | 20:13 | | 21:32 | | 21:24 | 20:32 | | 18:34 | | 17:08

Potential sun hours | 279 | 287 | 368 | 407 | 466 | 474 | 480 | 441 | 378 | 338 | 282 | 266
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0
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SHADOW - Calendar per WTG
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout WTG: S114 - S114

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:34 | 08:13 | 07:29 | 07:28 | 06:33 | 05:57 | 05:56 | 06:26 | 07:06 | 07:46 | 07:29 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:33 | 21:46 | 21:22 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:12 | 07:27 | 07:26 | 06:32 | 05:57 | 05:57 | 06:28 | 07:08 | 07:47 | 07:31 | 08:13
| 17:10 | 17:51 | 18:32 | 20:16 | 20:57 | 21:34 | 21:46 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:33 | 08:11 | 07:25 | 07:24 | 06:30 | 05:56 | 05:58 | 06:29 | 07:09 | 07:48 | 07:32 | 08:14
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:33 | 08:10 | 07:23 | 07:22 | 06:29 | 05:55 | 05:58 | 06:30 | 07:10 | 07:50 | 07:34 | 08:15
| 17:12 | 17:54 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:33 | 08:08 | 07:21 | 07:20 | 06:27 | 05:55 | 05:59 | 06:31 | 07:11 | 07:51 | 07:35 | 08:17
| 17:13 | 17:56 | 18:37 | 20:20 | 21:01 | 21:37 | 21:45 | 21:17 | 20:23 | 19:23 | 17:27 | 17:00

  6 | 08:33 | 08:07 | 07:19 | 07:18 | 06:26 | 05:54 | 06:00 | 06:33 | 07:13 | 07:52 | 07:37 | 08:18
| 17:14 | 17:57 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:15 | 20:21 | 19:21 | 17:25 | 16:59

  7 | 08:33 | 08:05 | 07:18 | 07:17 | 06:24 | 05:54 | 06:00 | 06:34 | 07:14 | 07:54 | 07:38 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 | 06:23 | 05:54 | 06:01 | 06:35 | 07:15 | 07:55 | 07:40 | 08:20
| 17:16 | 18:01 | 18:41 | 20:24 | 21:05 | 21:39 | 21:44 | 21:12 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:32 | 08:03 | 08:14 | 07:13 | 06:21 | 05:53 | 06:02 | 06:36 | 07:17 | 07:56 | 07:41 | 08:21
| 17:18 | 18:01 | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:21 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:43 | 21:09 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 | 08:10 | 07:09 | 06:19 | 05:53 | 06:04 | 06:39 | 07:19 | 07:59 | 07:44 | 08:23
| 17:20 | 18:04 | 19:45 | 20:29 | 21:09 | 21:41 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 | 07:07 | 06:17 | 05:53 | 06:05 | 06:40 | 07:21 | 08:01 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:17 | 16:59

 13 | 08:31 | 07:56 | 08:06 | 07:05 | 06:16 | 05:52 | 06:05 | 06:42 | 07:22 | 08:02 | 07:47 | 08:24
| 17:22 | 18:07 | 19:48 | 20:31 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:07 | 17:16 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:03 | 06:15 | 05:52 | 06:06 | 06:43 | 07:23 | 08:03 | 07:49 | 08:25
| 17:24 | 18:08 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:05 | 17:15 | 16:59

 15 | 08:29 | 07:53 | 08:02 | 07:01 | 06:13 | 05:52 | 06:07 | 06:44 | 07:24 | 08:05 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:14 | 21:44 | 21:40 | 21:01 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 06:59 | 06:12 | 05:52 | 06:08 | 06:45 | 07:26 | 08:06 | 07:51 | 08:27
| 17:26 | 18:11 | 19:53 | 20:35 | 21:16 | 21:44 | 21:39 | 21:00 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:28 | 07:50 | 07:58 | 06:58 | 06:11 | 05:52 | 06:09 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 17:00

 18 | 08:27 | 07:48 | 07:56 | 06:56 | 06:10 | 05:52 | 06:10 | 06:48 | 07:28 | 08:09 | 07:54 | 08:28
| 17:29 | 18:14 | 19:55 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 | 06:09 | 05:52 | 06:11 | 06:49 | 07:30 | 08:10 | 07:56 | 08:29
| 17:31 | 18:16 | 19:57 | 20:40 | 21:19 | 21:45 | 21:37 | 20:54 | 19:55 | 18:54 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:08 | 05:52 | 06:12 | 06:51 | 07:31 | 08:12 | 07:57 | 08:30
| 17:32 | 18:17 | 19:58 | 20:41 | 21:20 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:01

 21 | 08:25 | 07:43 | 07:50 | 06:50 | 06:06 | 05:53 | 06:13 | 06:52 | 07:32 | 08:13 | 07:59 | 08:30
| 17:33 | 18:19 | 20:00 | 20:42 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:41 | 07:48 | 06:49 | 06:05 | 05:53 | 06:15 | 06:53 | 07:34 | 08:15 | 08:00 | 08:31
| 17:35 | 18:20 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:01

 23 | 08:23 | 07:40 | 07:46 | 06:47 | 06:04 | 05:53 | 06:16 | 06:54 | 07:35 | 08:16 | 08:01 | 08:31
| 17:36 | 18:22 | 20:02 | 20:45 | 21:24 | 21:46 | 21:33 | 20:47 | 19:47 | 18:47 | 17:06 | 17:02

 24 | 08:22 | 07:38 | 07:44 | 06:45 | 06:03 | 05:53 | 06:17 | 06:56 | 07:36 | 08:18 | 08:03 | 08:32
| 17:38 | 18:23 | 20:04 | 20:46 | 21:25 | 21:46 | 21:32 | 20:46 | 19:45 | 18:46 | 17:05 | 17:03

 25 | 08:21 | 07:36 | 07:42 | 06:43 | 06:03 | 05:54 | 06:18 | 06:57 | 07:38 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:20 | 07:34 | 07:40 | 06:42 | 06:02 | 05:54 | 06:19 | 06:58 | 07:39 | 08:21 | 08:05 | 08:32
| 17:41 | 18:26 | 20:06 | 20:49 | 21:27 | 21:47 | 21:30 | 20:42 | 19:41 | 18:42 | 17:04 | 17:04

 27 | 08:19 | 07:33 | 07:38 | 06:40 | 06:01 | 05:54 | 06:20 | 07:00 | 07:40 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:50 | 21:28 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:03 | 17:05

 28 | 08:18 | 07:31 | 07:36 | 06:38 | 06:00 | 05:55 | 06:21 | 07:01 | 07:42 | 08:23 | 08:08 | 08:33
| 17:44 | 18:29 | 20:09 | 20:52 | 21:29 | 21:47 | 21:27 | 20:38 | 19:37 | 18:39 | 17:03 | 17:05

 29 | 08:17 | | 07:34 | 06:37 | 05:59 | 05:55 | 06:23 | 07:02 | 07:43 | 08:25 | 08:09 | 08:33
| 17:45 | | 20:11 | 20:53 | 21:30 | 21:47 | 21:26 | 20:36 | 19:35 | 18:37 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:58 | 05:56 | 06:24 | 07:04 | 07:44 | 08:26 | 08:11 | 08:33
| 17:47 | | 20:12 | 20:55 | 21:31 | 21:47 | 21:25 | 20:34 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:15 | | 07:30 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:33
| 17:48 | | 20:13 | | 21:32 | | 21:24 | 20:32 | | 18:34 | | 17:08

Potential sun hours | 279 | 287 | 368 | 407 | 466 | 474 | 480 | 441 | 378 | 338 | 282 | 266
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0
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SHADOW - Calendar per WTG
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout WTG: S115 - S115

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:34 | 08:13 | 07:29 | 07:28 | 06:33 | 05:57 | 05:56 | 06:26 | 07:06 | 07:46 | 07:29 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:33 | 21:46 | 21:22 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:12 | 07:27 | 07:26 | 06:32 | 05:56 | 05:57 | 06:28 | 07:08 | 07:47 | 07:31 | 08:13
| 17:10 | 17:51 | 18:32 | 20:16 | 20:57 | 21:34 | 21:46 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:33 | 08:11 | 07:25 | 07:24 | 06:30 | 05:56 | 05:58 | 06:29 | 07:09 | 07:48 | 07:32 | 08:14
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:33 | 08:10 | 07:23 | 07:22 | 06:29 | 05:55 | 05:58 | 06:30 | 07:10 | 07:50 | 07:34 | 08:15
| 17:12 | 17:54 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:33 | 08:08 | 07:21 | 07:20 | 06:27 | 05:55 | 05:59 | 06:31 | 07:11 | 07:51 | 07:35 | 08:17
| 17:13 | 17:56 | 18:37 | 20:20 | 21:01 | 21:37 | 21:45 | 21:17 | 20:23 | 19:23 | 17:27 | 17:00

  6 | 08:33 | 08:07 | 07:19 | 07:18 | 06:26 | 05:54 | 06:00 | 06:33 | 07:13 | 07:52 | 07:37 | 08:18
| 17:14 | 17:57 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:15 | 20:21 | 19:21 | 17:25 | 16:59

  7 | 08:33 | 08:05 | 07:18 | 07:17 | 06:24 | 05:54 | 06:00 | 06:34 | 07:14 | 07:54 | 07:38 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 | 06:23 | 05:54 | 06:01 | 06:35 | 07:15 | 07:55 | 07:40 | 08:20
| 17:16 | 18:01 | 18:41 | 20:24 | 21:05 | 21:39 | 21:44 | 21:12 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:32 | 08:03 | 08:14 | 07:13 | 06:21 | 05:53 | 06:02 | 06:36 | 07:17 | 07:56 | 07:41 | 08:21
| 17:17 | 18:01 | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:21 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:43 | 21:09 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 | 08:10 | 07:09 | 06:19 | 05:53 | 06:04 | 06:39 | 07:19 | 07:59 | 07:44 | 08:23
| 17:20 | 18:04 | 19:45 | 20:29 | 21:09 | 21:41 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 | 07:07 | 06:17 | 05:53 | 06:05 | 06:40 | 07:21 | 08:01 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:17 | 16:59

 13 | 08:31 | 07:56 | 08:06 | 07:05 | 06:16 | 05:52 | 06:05 | 06:41 | 07:22 | 08:02 | 07:47 | 08:24
| 17:22 | 18:07 | 19:48 | 20:31 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:07 | 17:16 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:03 | 06:15 | 05:52 | 06:06 | 06:43 | 07:23 | 08:03 | 07:49 | 08:25
| 17:24 | 18:08 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:05 | 17:15 | 16:59

 15 | 08:29 | 07:53 | 08:02 | 07:01 | 06:13 | 05:52 | 06:07 | 06:44 | 07:24 | 08:05 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:14 | 21:44 | 21:40 | 21:01 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 06:59 | 06:12 | 05:52 | 06:08 | 06:45 | 07:26 | 08:06 | 07:51 | 08:27
| 17:26 | 18:11 | 19:53 | 20:35 | 21:16 | 21:44 | 21:39 | 21:00 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:28 | 07:50 | 07:58 | 06:58 | 06:11 | 05:52 | 06:09 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 16:59

 18 | 08:27 | 07:48 | 07:56 | 06:56 | 06:10 | 05:52 | 06:10 | 06:48 | 07:28 | 08:09 | 07:54 | 08:28
| 17:29 | 18:14 | 19:55 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 | 06:09 | 05:52 | 06:11 | 06:49 | 07:30 | 08:10 | 07:56 | 08:29
| 17:31 | 18:16 | 19:57 | 20:40 | 21:19 | 21:45 | 21:37 | 20:54 | 19:55 | 18:54 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:08 | 05:52 | 06:12 | 06:51 | 07:31 | 08:12 | 07:57 | 08:30
| 17:32 | 18:17 | 19:58 | 20:41 | 21:20 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:01

 21 | 08:25 | 07:43 | 07:50 | 06:50 | 06:06 | 05:53 | 06:13 | 06:52 | 07:32 | 08:13 | 07:59 | 08:30
| 17:33 | 18:19 | 20:00 | 20:42 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:41 | 07:48 | 06:49 | 06:05 | 05:53 | 06:15 | 06:53 | 07:34 | 08:15 | 08:00 | 08:31
| 17:35 | 18:20 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:01

 23 | 08:23 | 07:40 | 07:46 | 06:47 | 06:04 | 05:53 | 06:16 | 06:54 | 07:35 | 08:16 | 08:01 | 08:31
| 17:36 | 18:22 | 20:02 | 20:45 | 21:24 | 21:46 | 21:33 | 20:47 | 19:47 | 18:47 | 17:06 | 17:02

 24 | 08:22 | 07:38 | 07:44 | 06:45 | 06:03 | 05:53 | 06:17 | 06:56 | 07:36 | 08:18 | 08:03 | 08:32
| 17:38 | 18:23 | 20:04 | 20:46 | 21:25 | 21:46 | 21:32 | 20:46 | 19:45 | 18:46 | 17:05 | 17:03

 25 | 08:21 | 07:36 | 07:42 | 06:43 | 06:03 | 05:54 | 06:18 | 06:57 | 07:38 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:20 | 07:34 | 07:40 | 06:42 | 06:02 | 05:54 | 06:19 | 06:58 | 07:39 | 08:21 | 08:05 | 08:32
| 17:41 | 18:26 | 20:06 | 20:49 | 21:27 | 21:47 | 21:30 | 20:42 | 19:41 | 18:42 | 17:04 | 17:04

 27 | 08:19 | 07:33 | 07:38 | 06:40 | 06:01 | 05:54 | 06:20 | 07:00 | 07:40 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:50 | 21:28 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:03 | 17:05

 28 | 08:18 | 07:31 | 07:36 | 06:38 | 06:00 | 05:55 | 06:21 | 07:01 | 07:42 | 08:23 | 08:08 | 08:33
| 17:44 | 18:29 | 20:09 | 20:52 | 21:29 | 21:47 | 21:27 | 20:38 | 19:37 | 18:39 | 17:03 | 17:05

 29 | 08:17 | | 07:34 | 06:37 | 05:59 | 05:55 | 06:23 | 07:02 | 07:43 | 08:25 | 08:09 | 08:33
| 17:45 | | 20:11 | 20:53 | 21:30 | 21:47 | 21:26 | 20:36 | 19:35 | 18:37 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:58 | 05:56 | 06:24 | 07:04 | 07:44 | 08:26 | 08:11 | 08:33
| 17:47 | | 20:12 | 20:55 | 21:31 | 21:47 | 21:25 | 20:34 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:15 | | 07:30 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:33
| 17:48 | | 20:13 | | 21:32 | | 21:24 | 20:32 | | 18:34 | | 17:08

Potential sun hours | 279 | 287 | 368 | 407 | 466 | 474 | 480 | 441 | 378 | 338 | 282 | 266
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0



WindPRO version 2.7.490   Sep 2011

WindPRO is developed by EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg Ø, Tlf. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk

Project:

ALLETE Wind

ALLETE Wind
Dwight Anderson
30 West Superior Street
Duluth, Minnesota 55802

Description:

EAPC does not warrant, guarantee, or make any such representations regarding
the contents of this report. EAPC cannot be held liable for erroneous results
caused by errors or omissions in the delivered data, or inaccuracy, limitations, or
malfunctioning of models or software used. For any claim whatsoever related to
the subject matter of this report, the liability of EAPC for actual damages,
regardless of the form of action, shall be limited to the total amount paid to EAPC
for the services provided as part of this consultancy service.

Printed/Page

4/16/2012 2:31 PM / 56
Licensed user:

EAPC Wind Energy 
3100 DeMers Avenue 
US-GRAND FORKS, ND 58201
+1 701 775 3000
wind@eapc.net
Calculated:

4/16/2012 2:28 PM/2.7.490

SHADOW - Calendar per WTG
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout WTG: S116 - S116

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|January |February |March |April |May |June |July |August |September|October |November |December
| | | | | | | | | | | |

  1 | 08:34 | 08:13 08:49-09:01/12 | 07:29 | 07:28 | 06:33 | 05:57 | 05:56 | 06:26 | 07:06 | 07:46 | 07:29 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:33 | 21:46 | 21:22 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:12 08:51-08:58/7 | 07:27 | 07:26 | 06:32 | 05:57 | 05:57 | 06:28 | 07:08 | 07:47 | 07:31 | 08:13
| 17:10 | 17:51 | 18:32 | 20:16 | 20:57 | 21:34 | 21:46 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:34 | 08:11 | 07:25 | 07:24 | 06:30 | 05:56 | 05:58 | 06:29 | 07:09 | 07:48 | 07:32 | 08:14
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:33 | 08:10 | 07:23 | 07:22 | 06:29 | 05:55 | 05:58 | 06:30 | 07:10 | 07:50 | 07:34 | 08:15
| 17:12 | 17:54 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:33 | 08:08 | 07:21 | 07:20 | 06:27 | 05:55 | 05:59 | 06:31 | 07:11 | 07:51 | 07:35 | 08:17
| 17:13 | 17:56 | 18:37 | 20:20 | 21:01 | 21:37 | 21:46 | 21:17 | 20:23 | 19:23 | 17:27 | 17:00

  6 | 08:33 | 08:07 | 07:20 | 07:18 | 06:26 | 05:54 | 06:00 | 06:33 | 07:13 | 07:52 | 07:37 | 08:18
| 17:14 | 17:57 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:15 | 20:21 | 19:21 | 17:25 | 16:59

  7 | 08:33 | 08:05 | 07:18 | 07:17 | 06:24 | 05:54 | 06:00 | 06:34 | 07:14 | 07:54 | 07:38 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 | 06:23 | 05:54 | 06:01 | 06:35 | 07:15 | 07:55 | 07:40 | 08:20
| 17:16 | 18:01 | 18:41 | 20:24 | 21:05 | 21:39 | 21:44 | 21:12 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:32 | 08:03 | 08:14 | 07:13 | 06:21 | 05:53 | 06:02 | 06:36 | 07:17 | 07:56 | 07:41 08:22-08:29/7 | 08:21
| 17:18 | 18:01 | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:21 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 08:20-08:32/12 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:43 | 21:09 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 | 08:10 | 07:09 | 06:19 | 05:53 | 06:04 | 06:39 | 07:19 | 07:59 | 07:44 08:18-08:33/15 | 08:23
| 17:20 | 18:04 | 19:45 | 20:29 | 21:09 | 21:41 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 | 07:07 | 06:17 | 05:53 | 06:05 | 06:40 | 07:21 | 08:01 | 07:46 08:18-08:35/17 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:17 | 16:59

 13 | 08:31 | 07:56 | 08:06 | 07:05 | 06:16 | 05:52 | 06:05 | 06:42 | 07:22 | 08:02 | 07:47 08:18-08:36/18 | 08:25
| 17:22 | 18:07 | 19:48 | 20:31 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:07 | 17:16 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:03 | 06:15 | 05:52 | 06:06 | 06:43 | 07:23 | 08:03 | 07:49 08:17-08:36/19 | 08:25
| 17:24 | 18:08 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:05 | 17:15 | 16:59

 15 | 08:30 08:54-08:57/3 | 07:53 | 08:02 | 07:01 | 06:13 | 05:52 | 06:07 | 06:44 | 07:24 | 08:05 | 07:50 08:17-08:37/20 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:14 | 21:44 | 21:40 | 21:01 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 08:54-08:59/5 | 07:52 | 08:00 | 06:59 | 06:12 | 05:52 | 06:08 | 06:45 | 07:26 | 08:06 | 07:52 08:17-08:37/20 | 08:27
| 17:26 | 18:11 | 19:53 | 20:35 | 21:16 | 21:44 | 21:39 | 21:00 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:28 08:53-08:59/6 | 07:50 | 07:58 | 06:58 | 06:11 | 05:52 | 06:09 | 06:47 | 07:27 | 08:08 | 07:53 08:19-08:38/19 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 16:59

 18 | 08:27 08:52-09:00/8 | 07:48 | 07:56 | 06:56 | 06:10 | 05:52 | 06:10 | 06:48 | 07:28 | 08:09 | 07:54 08:20-08:37/17 | 08:28
| 17:29 | 18:14 | 19:55 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 08:51-09:01/10 | 07:47 | 07:54 | 06:54 | 06:09 | 05:52 | 06:11 | 06:49 | 07:30 | 08:10 | 07:56 08:22-08:38/16 | 08:29
| 17:31 | 18:16 | 19:57 | 20:40 | 21:19 | 21:45 | 21:37 | 20:54 | 19:55 | 18:54 | 17:10 | 17:00

 20 | 08:26 08:50-09:02/12 | 07:45 | 07:52 | 06:52 | 06:08 | 05:52 | 06:12 | 06:51 | 07:31 | 08:12 | 07:57 08:23-08:38/15 | 08:30
| 17:32 | 18:17 | 19:58 | 20:41 | 21:20 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:01

 21 | 08:25 08:49-09:02/13 | 07:43 | 07:50 | 06:50 | 06:06 | 05:53 | 06:13 | 06:52 | 07:32 | 08:13 | 07:59 08:25-08:38/13 | 08:30
| 17:33 | 18:19 | 20:00 | 20:42 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 08:48-09:03/15 | 07:42 | 07:48 | 06:49 | 06:05 | 05:53 | 06:15 | 06:53 | 07:34 | 08:15 | 08:00 08:26-08:38/12 | 08:31
| 17:35 | 18:20 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:01

 23 | 08:23 08:47-09:03/16 | 07:40 | 07:46 | 06:47 | 06:04 | 05:53 | 06:16 | 06:54 | 07:35 | 08:16 | 08:01 08:28-08:38/10 | 08:31
| 17:36 | 18:22 | 20:02 | 20:45 | 21:24 | 21:46 | 21:33 | 20:47 | 19:47 | 18:47 | 17:06 | 17:02

 24 | 08:22 08:46-09:03/17 | 07:38 | 07:44 | 06:45 | 06:03 | 05:53 | 06:17 | 06:56 | 07:36 | 08:18 | 08:03 08:29-08:37/8 | 08:32
| 17:38 | 18:23 | 20:04 | 20:46 | 21:25 | 21:47 | 21:32 | 20:46 | 19:45 | 18:46 | 17:05 | 17:03

 25 | 08:21 08:45-09:04/19 | 07:36 | 07:42 | 06:43 | 06:03 | 05:54 | 06:18 | 06:57 | 07:38 | 08:19 | 08:04 08:31-08:38/7 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:20 08:44-09:04/20 | 07:34 | 07:40 | 06:42 | 06:02 | 05:54 | 06:19 | 06:58 | 07:39 | 08:21 | 08:05 08:32-08:37/5 | 08:32
| 17:41 | 18:26 | 20:07 | 20:49 | 21:27 | 21:47 | 21:30 | 20:42 | 19:41 | 18:42 | 17:04 | 17:04

 27 | 08:19 08:44-09:04/20 | 07:33 | 07:38 | 06:40 | 06:01 | 05:54 | 06:20 | 07:00 | 07:40 | 08:22 | 08:07 08:34-08:37/3 | 08:33
| 17:42 | 18:28 | 20:08 | 20:51 | 21:28 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:03 | 17:05

 28 | 08:18 08:45-09:04/19 | 07:31 | 07:36 | 06:38 | 06:00 | 05:55 | 06:21 | 07:01 | 07:42 | 08:24 | 08:08 08:35-08:36/1 | 08:33
| 17:44 | 18:29 | 20:09 | 20:52 | 21:29 | 21:47 | 21:27 | 20:38 | 19:37 | 18:39 | 17:03 | 17:05

 29 | 08:17 08:46-09:04/18 | | 07:34 | 06:37 | 05:59 | 05:55 | 06:23 | 07:02 | 07:43 | 08:25 | 08:09 | 08:33
| 17:45 | | 20:11 | 20:53 | 21:30 | 21:47 | 21:26 | 20:36 | 19:35 | 18:37 | 17:02 | 17:06

 30 | 08:16 08:46-09:03/17 | | 07:32 | 06:35 | 05:58 | 05:56 | 06:24 | 07:04 | 07:44 | 08:26 | 08:11 | 08:33
| 17:47 | | 20:12 | 20:55 | 21:31 | 21:47 | 21:25 | 20:34 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:15 08:47-09:02/15 | | 07:30 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:33
| 17:48 | | 20:13 | | 21:32 | | 21:24 | 20:32 | | 18:34 | | 17:08

Potential sun hours | 279 | 287 | 368 | 407 | 466 | 474 | 480 | 441 | 378 | 338 | 282 | 266
Sum of minutes with flicker 233 19 0 0 0 0 0 0 0 0 254 0
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SHADOW - Calendar per WTG
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout WTG: S117 - S117

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:34 | 08:14 | 07:29 | 07:28 | 06:33 | 05:57 | 05:56 | 06:26 | 07:06 | 07:46 | 07:29 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:33 | 21:47 | 21:22 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:12 | 07:27 | 07:26 | 06:32 | 05:57 | 05:57 | 06:28 | 07:08 | 07:47 | 07:31 | 08:13
| 17:10 | 17:51 | 18:32 | 20:16 | 20:57 | 21:34 | 21:46 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:34 | 08:11 | 07:25 | 07:24 | 06:30 | 05:56 | 05:58 | 06:29 | 07:09 | 07:48 | 07:32 | 08:14
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:33 | 08:10 | 07:23 | 07:22 | 06:29 | 05:55 | 05:58 | 06:30 | 07:10 | 07:50 | 07:34 | 08:15
| 17:12 | 17:54 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:33 | 08:08 | 07:21 | 07:20 | 06:27 | 05:55 | 05:59 | 06:31 | 07:11 | 07:51 | 07:35 | 08:17
| 17:13 | 17:56 | 18:37 | 20:20 | 21:01 | 21:37 | 21:46 | 21:17 | 20:23 | 19:23 | 17:27 | 17:00

  6 | 08:33 | 08:07 | 07:20 | 07:19 | 06:26 | 05:54 | 06:00 | 06:33 | 07:13 | 07:52 | 07:37 | 08:18
| 17:14 | 17:57 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:15 | 20:21 | 19:21 | 17:25 | 16:59

  7 | 08:33 | 08:06 | 07:18 | 07:17 | 06:24 | 05:54 | 06:00 | 06:34 | 07:14 | 07:54 | 07:38 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 | 06:23 | 05:54 | 06:01 | 06:35 | 07:15 | 07:55 | 07:40 | 08:20
| 17:16 | 18:01 | 18:41 | 20:25 | 21:05 | 21:39 | 21:44 | 21:12 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:32 | 08:03 | 08:14 | 07:13 | 06:21 | 05:53 | 06:02 | 06:36 | 07:17 | 07:56 | 07:41 | 08:21
| 17:18 | 18:01 | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:21 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:43 | 21:09 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 | 08:10 | 07:09 | 06:19 | 05:53 | 06:04 | 06:39 | 07:19 | 07:59 | 07:44 | 08:23
| 17:20 | 18:04 | 19:45 | 20:29 | 21:09 | 21:41 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 | 07:07 | 06:17 | 05:53 | 06:05 | 06:40 | 07:21 | 08:01 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:18 | 16:59

 13 | 08:31 | 07:57 | 08:06 | 07:05 | 06:16 | 05:52 | 06:05 | 06:42 | 07:22 | 08:02 | 07:47 | 08:25
| 17:22 | 18:07 | 19:48 | 20:31 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:07 | 17:16 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:03 | 06:15 | 05:52 | 06:06 | 06:43 | 07:23 | 08:03 | 07:49 | 08:25
| 17:24 | 18:08 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:06 | 17:15 | 16:59

 15 | 08:30 | 07:53 | 08:02 | 07:01 | 06:13 | 05:52 | 06:07 | 06:44 | 07:24 | 08:05 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:14 | 21:44 | 21:40 | 21:01 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 06:59 | 06:12 | 05:52 | 06:08 | 06:45 | 07:26 | 08:06 | 07:52 | 08:27
| 17:26 | 18:11 | 19:53 | 20:36 | 21:16 | 21:44 | 21:39 | 21:00 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:28 | 07:50 | 07:58 | 06:58 | 06:11 | 05:52 | 06:09 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 17:00

 18 | 08:28 | 07:48 | 07:56 | 06:56 | 06:10 | 05:52 | 06:10 | 06:48 | 07:28 | 08:09 | 07:54 | 08:28
| 17:29 | 18:14 | 19:55 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 | 06:09 | 05:52 | 06:11 | 06:49 | 07:30 | 08:11 | 07:56 | 08:29
| 17:31 | 18:16 | 19:57 | 20:40 | 21:19 | 21:45 | 21:37 | 20:55 | 19:55 | 18:54 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:08 | 05:52 | 06:12 | 06:51 | 07:31 | 08:12 | 07:57 | 08:30
| 17:32 | 18:17 | 19:58 | 20:41 | 21:21 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:01

 21 | 08:25 | 07:43 | 07:50 | 06:50 | 06:06 | 05:53 | 06:14 | 06:52 | 07:32 | 08:13 | 07:59 | 08:30
| 17:33 | 18:19 | 20:00 | 20:42 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:42 | 07:48 | 06:49 | 06:05 | 05:53 | 06:15 | 06:53 | 07:34 | 08:15 | 08:00 | 08:31
| 17:35 | 18:20 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:02

 23 | 08:23 | 07:40 | 07:46 | 06:47 | 06:04 | 05:53 | 06:16 | 06:55 | 07:35 | 08:16 | 08:01 | 08:31
| 17:36 | 18:22 | 20:02 | 20:45 | 21:24 | 21:46 | 21:33 | 20:47 | 19:47 | 18:47 | 17:06 | 17:02

 24 | 08:22 | 07:38 | 07:44 | 06:45 | 06:03 | 05:53 | 06:17 | 06:56 | 07:36 | 08:18 | 08:03 | 08:32
| 17:38 | 18:23 | 20:04 | 20:46 | 21:25 | 21:47 | 21:32 | 20:46 | 19:45 | 18:46 | 17:05 | 17:03

 25 | 08:21 | 07:36 | 07:42 | 06:43 | 06:03 | 05:54 | 06:18 | 06:57 | 07:38 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:20 | 07:34 | 07:40 | 06:42 | 06:02 | 05:54 | 06:19 | 06:58 | 07:39 | 08:21 | 08:06 | 08:32
| 17:41 | 18:26 | 20:07 | 20:49 | 21:27 | 21:47 | 21:30 | 20:42 | 19:41 | 18:42 | 17:04 | 17:04

 27 | 08:19 | 07:33 | 07:38 | 06:40 | 06:01 | 05:54 | 06:20 | 07:00 | 07:40 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:51 | 21:28 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:03 | 17:05

 28 | 08:18 | 07:31 | 07:36 | 06:38 | 06:00 | 05:55 | 06:21 | 07:01 | 07:42 | 08:24 | 08:08 | 08:33
| 17:44 | 18:29 | 20:09 | 20:52 | 21:29 | 21:47 | 21:27 | 20:38 | 19:37 | 18:39 | 17:03 | 17:05

 29 | 08:17 | | 07:34 | 06:37 | 05:59 | 05:55 | 06:23 | 07:02 | 07:43 | 08:25 | 08:09 | 08:33
| 17:45 | | 20:11 | 20:53 | 21:30 | 21:47 | 21:26 | 20:36 | 19:35 | 18:37 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:59 | 05:56 | 06:24 | 07:04 | 07:44 | 08:26 | 08:11 | 08:33
| 17:47 | | 20:12 | 20:55 | 21:31 | 21:47 | 21:25 | 20:34 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:15 | | 07:30 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:33
| 17:48 | | 20:13 | | 21:32 | | 21:24 | 20:33 | | 18:34 | | 17:08

Potential sun hours | 279 | 287 | 368 | 407 | 466 | 474 | 480 | 441 | 378 | 338 | 282 | 266
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0
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SHADOW - Calendar per WTG
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout WTG: S118 - S118

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|January |February |March |April |May |June |July |August |September |October |November|December
| | | | | | | | | | | |

  1 | 08:34 | 08:14 | 07:29 07:51-08:03/12 | 07:28 | 06:33 | 05:57 | 05:56 | 06:26 | 07:06 | 07:46 08:14-08:49/35 | 07:30 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:33 | 21:47 | 21:22 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:12 | 07:27 07:49-08:05/16 | 07:26 | 06:32 | 05:57 | 05:57 | 06:28 | 07:08 | 07:47 08:13-08:48/35 | 07:31 | 08:13
| 17:10 | 17:51 | 18:32 | 20:16 | 20:57 | 21:34 | 21:46 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:34 | 08:11 | 07:25 07:47-08:07/20 | 07:24 | 06:30 | 05:56 | 05:58 | 06:29 | 07:09 | 07:48 08:13-08:47/34 | 07:32 | 08:14
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:34 | 08:10 | 07:23 07:45-08:08/23 | 07:22 | 06:29 | 05:55 | 05:58 | 06:30 | 07:10 | 07:50 08:13-08:48/35 | 07:34 | 08:16
| 17:12 | 17:54 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:33 | 08:08 | 07:21 07:43-08:09/26 | 07:21 | 06:27 | 05:55 | 05:59 | 06:31 | 07:12 | 07:51 08:13-08:47/34 | 07:35 | 08:17
| 17:13 | 17:56 | 18:37 | 20:20 | 21:01 | 21:37 | 21:46 | 21:17 | 20:23 | 19:23 | 17:27 | 17:00

  6 | 08:33 | 08:07 | 07:20 07:41-08:09/28 | 07:19 | 06:26 | 05:55 | 06:00 | 06:33 | 07:13 | 07:52 08:15-08:47/32 | 07:37 | 08:18
| 17:14 | 17:58 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:16 | 20:21 | 19:21 | 17:25 | 16:59

  7 | 08:33 | 08:06 | 07:18 07:39-08:10/31 | 07:17 | 06:24 | 05:54 | 06:00 | 06:34 | 07:14 | 07:54 08:16-08:45/29 | 07:38 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 08:37-09:10/33 | 07:15 | 06:23 | 05:54 | 06:01 | 06:35 | 07:15 | 07:55 08:17-08:44/27 | 07:40 | 08:20
| 17:16 | 18:01 | 18:41 | 20:25 | 21:05 | 21:39 | 21:44 | 21:13 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:32 | 08:03 | 08:14 08:35-09:10/35 | 07:13 | 06:21 | 05:53 | 06:02 | 06:36 | 07:17 | 07:57 08:19-08:43/24 | 07:41 | 08:21
| 17:18 | 18:01 | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:21 | 16:59

 10 | 08:32 | 08:01 | 08:12 08:35-09:10/35 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 08:20-08:41/21 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:43 | 21:09 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 | 08:10 08:35-09:09/34 | 07:09 | 06:19 | 05:53 | 06:04 | 06:39 | 07:19 | 07:59 08:22-08:40/18 | 07:44 | 08:23
| 17:20 | 18:04 | 19:46 | 20:29 | 21:09 | 21:41 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 08:34-09:09/35 | 07:07 | 06:17 | 05:53 | 06:05 | 06:40 | 07:21 | 08:01 08:23-08:38/15 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:18 | 16:59

 13 | 08:31 | 07:57 | 08:06 08:34-09:08/34 | 07:05 | 06:16 | 05:52 | 06:06 | 06:42 | 07:22 | 08:02 08:25-08:35/10 | 07:47 | 08:25
| 17:23 | 18:07 | 19:48 | 20:31 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:07 | 17:16 | 16:59

 14 | 08:30 | 07:55 | 08:04 08:34-09:08/34 | 07:03 | 06:15 | 05:52 | 06:06 | 06:43 | 07:23 | 08:03 08:26-08:29/3 | 07:49 | 08:25
| 17:24 | 18:08 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:06 | 17:15 | 16:59

 15 | 08:30 | 07:53 | 08:02 08:35-09:07/32 | 07:01 | 06:13 | 05:52 | 06:07 | 06:44 | 07:25 | 08:05 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:14 | 21:44 | 21:40 | 21:01 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 08:35-09:06/31 | 07:00 | 06:12 | 05:52 | 06:08 | 06:45 | 07:26 | 08:06 | 07:52 | 08:27
| 17:26 | 18:11 | 19:53 | 20:36 | 21:16 | 21:44 | 21:39 | 21:00 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:28 | 07:50 | 07:58 08:36-09:04/28 | 06:58 | 06:11 | 05:52 | 06:09 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 17:00

 18 | 08:28 | 07:48 | 07:56 08:37-09:03/26 | 06:56 | 06:10 | 05:52 | 06:10 | 06:48 | 07:28 | 08:09 | 07:54 | 08:28
| 17:29 | 18:14 | 19:55 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 08:38-09:01/23 | 06:54 | 06:09 | 05:52 | 06:11 | 06:49 | 07:30 | 08:11 | 07:56 | 08:29
| 17:31 | 18:16 | 19:57 | 20:40 | 21:19 | 21:45 | 21:37 | 20:55 | 19:55 | 18:55 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 08:40-08:59/19 | 06:52 | 06:08 | 05:52 | 06:12 | 06:51 | 07:31 | 08:12 | 07:57 | 08:30
| 17:32 | 18:17 | 19:58 | 20:41 | 21:21 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:01

 21 | 08:25 | 07:43 | 07:50 08:42-08:55/13 | 06:50 | 06:07 | 05:53 | 06:14 | 06:52 | 07:32 | 08:13 | 07:59 | 08:30
| 17:33 | 18:19 | 20:00 | 20:42 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:42 | 07:48 | 06:49 | 06:06 | 05:53 | 06:15 | 06:53 | 07:34 08:29-08:40/11 | 08:15 | 08:00 | 08:31
| 17:35 | 18:21 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:02

 23 | 08:23 | 07:40 | 07:46 | 06:47 | 06:05 | 05:53 | 06:16 | 06:55 | 07:35 08:25-08:42/17 | 08:16 | 08:02 | 08:31
| 17:36 | 18:22 | 20:02 | 20:45 | 21:24 | 21:46 | 21:33 | 20:47 | 19:47 | 18:47 | 17:06 | 17:02

 24 | 08:22 | 07:38 | 07:44 | 06:45 | 06:04 | 05:53 | 06:17 | 06:56 | 07:36 08:22-08:44/22 | 08:18 | 08:03 | 08:32
| 17:38 | 18:24 | 20:04 | 20:47 | 21:25 | 21:47 | 21:32 | 20:46 | 19:45 | 18:46 | 17:06 | 17:03

 25 | 08:21 | 07:36 | 07:42 | 06:43 | 06:03 | 05:54 | 06:18 | 06:57 | 07:38 08:21-08:46/25 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:20 | 07:34 | 07:40 | 06:42 | 06:02 | 05:54 | 06:19 | 06:58 | 07:39 08:19-08:47/28 | 08:21 | 08:06 | 08:32
| 17:41 | 18:27 | 20:07 | 20:49 | 21:27 | 21:47 | 21:30 | 20:42 | 19:41 | 18:42 | 17:04 | 17:04

 27 | 08:19 | 07:33 | 07:38 | 06:40 | 06:01 | 05:54 | 06:20 | 07:00 | 07:40 08:17-08:47/30 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:51 | 21:28 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:03 | 17:05

 28 | 08:18 | 07:31 07:53-08:00/7 | 07:36 | 06:38 | 06:00 | 05:55 | 06:22 | 07:01 | 07:42 08:17-08:48/31 | 08:24 | 08:08 | 08:33
| 17:44 | 18:29 | 20:09 | 20:52 | 21:30 | 21:47 | 21:28 | 20:38 | 19:37 | 18:39 | 17:03 | 17:05

 29 | 08:17 | | 07:34 | 06:37 | 05:59 | 05:55 | 06:23 | 07:02 | 07:43 08:15-08:48/33 | 08:25 | 08:09 | 08:33
| 17:45 | | 20:11 | 20:53 | 21:31 | 21:47 | 21:26 | 20:36 | 19:35 | 18:37 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:59 | 05:56 | 06:24 | 07:04 | 07:44 08:14-08:48/34 | 08:27 | 08:11 | 08:33
| 17:47 | | 20:12 | 20:55 | 21:32 | 21:47 | 21:25 | 20:34 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:15 | | 07:30 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:34
| 17:48 | | 20:14 | | 21:33 | | 21:24 | 20:33 | | 18:34 | | 17:08

Potential sun hours | 279 | 287 | 368 | 407 | 466 | 474 | 480 | 441 | 378 | 338 | 282 | 266
Sum of minutes with flicker 0 7 568 0 0 0 0 0 231 352 0 0
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SHADOW - Calendar per WTG
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout WTG: S120 - S120

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|January |February |March |April |May |June |July |August |September|October |November |December
| | | | | | | | | | | |

  1 | 08:34 15:33-16:19/46 | 08:14 | 07:29 | 07:28 | 06:34 | 05:57 | 05:57 | 06:26 | 07:06 | 07:46 | 07:30 | 08:12 15:21-16:04/43 
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:34 | 21:47 | 21:23 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 15:34-16:19/45 | 08:12 | 07:27 | 07:26 | 06:32 | 05:57 | 05:57 | 06:28 | 07:08 | 07:47 | 07:31 | 08:13 15:21-16:04/43 
| 17:10 | 17:51 | 18:33 | 20:16 | 20:57 | 21:34 | 21:46 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:34 15:35-16:20/45 | 08:11 | 07:25 | 07:25 | 06:30 | 05:56 | 05:58 | 06:29 | 07:09 | 07:48 | 07:33 | 08:14 15:21-16:04/43 
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:34 15:35-16:20/45 | 08:10 | 07:23 | 07:23 | 06:29 | 05:56 | 05:58 | 06:30 | 07:10 | 07:50 | 07:34 | 08:16 15:22-16:06/44 
| 17:12 | 17:55 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:33 15:35-16:20/45 | 08:08 | 07:22 | 07:21 | 06:27 | 05:55 | 05:59 | 06:31 | 07:12 | 07:51 | 07:35 | 08:17 15:22-16:06/44 
| 17:13 | 17:56 | 18:37 | 20:20 | 21:01 | 21:37 | 21:46 | 21:17 | 20:23 | 19:23 | 17:27 | 17:00

  6 | 08:33 15:36-16:20/44 | 08:07 | 07:20 | 07:19 | 06:26 | 05:55 | 06:00 | 06:33 | 07:13 | 07:52 | 07:37 | 08:18 15:22-16:06/44 
| 17:14 | 17:58 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:16 | 20:21 | 19:21 | 17:26 | 16:59

  7 | 08:33 15:37-16:21/44 | 08:06 | 07:18 | 07:17 | 06:24 | 05:54 | 06:01 | 06:34 | 07:14 | 07:54 | 07:38 | 08:19 15:22-16:07/45 
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 15:37-16:21/44 | 08:04 | 08:16 | 07:15 | 06:23 | 05:54 | 06:01 | 06:35 | 07:15 | 07:55 | 07:40 | 08:20 15:22-16:07/45 
| 17:16 | 18:01 | 18:41 | 20:25 | 21:05 | 21:39 | 21:44 | 21:13 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:32 15:38-16:21/43 | 08:03 | 08:14 | 07:13 | 06:21 | 05:53 | 06:02 | 06:37 | 07:17 | 07:57 | 07:41 | 08:21 15:23-16:08/45 
| 17:18 | 18:01 | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:21 | 16:59

 10 | 08:32 15:38-16:21/43 | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22 15:23-16:08/45 
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:43 | 21:10 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 15:39-16:22/43 | 08:00 | 08:10 | 07:09 | 06:19 | 05:53 | 06:04 | 06:39 | 07:19 | 07:59 | 07:44 | 08:23 15:23-16:09/46 
| 17:20 | 18:04 | 19:46 | 20:29 | 21:09 | 21:42 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 15:39-16:21/42 | 07:58 | 08:08 | 07:07 | 06:17 | 05:53 | 06:05 | 06:40 | 07:21 | 08:01 | 07:46 | 08:24 15:24-16:09/45 
| 17:21 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:18 | 16:59

 13 | 08:31 15:41-16:22/41 | 07:57 | 08:06 | 07:05 | 06:16 | 05:53 | 06:06 | 06:42 | 07:22 | 08:02 | 07:47 | 08:25 15:24-16:10/46 
| 17:23 | 18:07 | 19:48 | 20:31 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:08 | 17:16 | 16:59

 14 | 08:30 15:41-16:22/41 | 07:55 | 08:04 | 07:03 | 06:15 | 05:52 | 06:07 | 06:43 | 07:23 | 08:04 | 07:49 | 08:26 15:25-16:11/46 
| 17:24 | 18:08 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:06 | 17:15 | 16:59

 15 | 08:30 15:41-16:21/40 | 07:53 | 08:02 | 07:01 | 06:13 | 05:52 | 06:07 | 06:44 | 07:25 | 08:05 | 07:50 15:34-15:43/9 | 08:26 15:26-16:11/45 
| 17:25 | 18:10 | 19:51 | 20:34 | 21:15 | 21:44 | 21:40 | 21:01 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 15:43-16:22/39 | 07:52 | 08:00 | 07:00 | 06:12 | 05:52 | 06:08 | 06:46 | 07:26 | 08:06 | 07:52 15:30-15:47/17 | 08:27 15:25-16:11/46 
| 17:27 | 18:11 | 19:53 | 20:36 | 21:16 | 21:44 | 21:40 | 21:00 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:28 15:44-16:22/38 | 07:50 | 07:58 | 06:58 | 06:11 | 05:52 | 06:09 | 06:47 | 07:27 | 08:08 | 07:53 15:29-15:49/20 | 08:28 15:26-16:12/46 
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 17:00

 18 | 08:28 15:44-16:21/37 | 07:49 | 07:56 | 06:56 | 06:10 | 05:52 | 06:10 | 06:48 | 07:29 | 08:09 | 07:55 15:26-15:51/25 | 08:29 15:27-16:12/45 
| 17:29 | 18:15 | 19:56 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 15:45-16:21/36 | 07:47 | 07:54 | 06:54 | 06:09 | 05:52 | 06:12 | 06:49 | 07:30 | 08:11 | 07:56 15:26-15:53/27 | 08:29 15:27-16:12/45 
| 17:31 | 18:16 | 19:57 | 20:40 | 21:19 | 21:45 | 21:37 | 20:55 | 19:55 | 18:55 | 17:10 | 17:00

 20 | 08:26 15:46-16:20/34 | 07:45 | 07:52 | 06:52 | 06:08 | 05:53 | 06:13 | 06:51 | 07:31 | 08:12 | 07:57 15:24-15:54/30 | 08:30 15:28-16:13/45 
| 17:32 | 18:18 | 19:58 | 20:41 | 21:21 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:01

 21 | 08:25 15:48-16:20/32 | 07:43 | 07:50 | 06:51 | 06:07 | 05:53 | 06:14 | 06:52 | 07:32 | 08:13 | 07:59 15:24-15:56/32 | 08:30 15:28-16:13/45 
| 17:34 | 18:19 | 20:00 | 20:42 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 15:49-16:19/30 | 07:42 | 07:48 | 06:49 | 06:06 | 05:53 | 06:15 | 06:53 | 07:34 | 08:15 | 08:00 15:22-15:56/34 | 08:31 15:28-16:14/46 
| 17:35 | 18:21 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:02

 23 | 08:23 15:51-16:18/27 | 07:40 | 07:46 | 06:47 | 06:05 | 05:53 | 06:16 | 06:55 | 07:35 | 08:16 | 08:02 15:22-15:58/36 | 08:31 15:29-16:14/45 
| 17:36 | 18:22 | 20:03 | 20:45 | 21:24 | 21:47 | 21:33 | 20:48 | 19:47 | 18:48 | 17:06 | 17:02

 24 | 08:23 15:52-16:17/25 | 07:38 | 07:44 | 06:45 | 06:04 | 05:53 | 06:17 | 06:56 | 07:36 | 08:18 | 08:03 15:22-15:58/36 | 08:32 15:30-16:15/45 
| 17:38 | 18:24 | 20:04 | 20:47 | 21:25 | 21:47 | 21:32 | 20:46 | 19:45 | 18:46 | 17:06 | 17:03

 25 | 08:22 15:55-16:15/20 | 07:36 | 07:42 | 06:44 | 06:03 | 05:54 | 06:18 | 06:57 | 07:38 | 08:19 | 08:04 15:22-16:00/38 | 08:32 15:30-16:15/45 
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:20 15:57-16:13/16 | 07:35 | 07:40 | 06:42 | 06:02 | 05:54 | 06:19 | 06:59 | 07:39 | 08:21 | 08:06 15:21-16:00/39 | 08:33 15:30-16:16/46 
| 17:41 | 18:27 | 20:07 | 20:49 | 21:27 | 21:47 | 21:30 | 20:42 | 19:41 | 18:42 | 17:04 | 17:04

 27 | 08:19 16:02-16:10/8 | 07:33 | 07:38 | 06:40 | 06:01 | 05:55 | 06:20 | 07:00 | 07:40 | 08:22 | 08:07 15:22-16:01/39 | 08:33 15:31-16:17/46 
| 17:42 | 18:28 | 20:08 | 20:51 | 21:29 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:03 | 17:05

 28 | 08:18 | 07:31 | 07:36 | 06:38 | 06:00 | 05:55 | 06:22 | 07:01 | 07:42 | 08:24 | 08:08 15:21-16:02/41 | 08:33 15:32-16:17/45 
| 17:44 | 18:30 | 20:09 | 20:52 | 21:30 | 21:47 | 21:28 | 20:38 | 19:37 | 18:39 | 17:03 | 17:05

 29 | 08:17 | | 07:34 | 06:37 | 05:59 | 05:55 | 06:23 | 07:02 | 07:43 | 08:25 | 08:10 15:21-16:02/41 | 08:33 15:32-16:17/45 
| 17:45 | | 20:11 | 20:53 | 21:31 | 21:47 | 21:26 | 20:36 | 19:35 | 18:38 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:59 | 05:56 | 06:24 | 07:04 | 07:44 | 08:27 | 08:11 15:21-16:03/42 | 08:33 15:32-16:18/46 
| 17:47 | | 20:12 | 20:55 | 21:32 | 21:47 | 21:25 | 20:35 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:15 | | 07:30 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:34 15:33-16:18/45 
| 17:48 | | 20:14 | | 21:33 | | 21:24 | 20:33 | | 18:34 | | 17:08

Potential sun hours | 279 | 287 | 368 | 407 | 466 | 474 | 480 | 441 | 378 | 338 | 282 | 266
Sum of minutes with flicker 993 0 0 0 0 0 0 0 0 0 506 1395
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SHADOW - Calendar per WTG
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout WTG: S121 - S121

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:34 | 08:14 | 07:29 17:48-17:59/11 | 07:29 | 06:34 | 05:57 | 05:57 | 06:27 | 07:06 | 07:46 | 07:30 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:34 | 21:47 | 21:23 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:12 | 07:27 17:52-17:55/3 | 07:27 | 06:32 | 05:57 | 05:57 | 06:28 | 07:08 | 07:47 | 07:31 | 08:13
| 17:10 | 17:52 | 18:33 | 20:16 | 20:58 | 21:35 | 21:46 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:34 | 08:11 | 07:25 | 07:25 | 06:30 | 05:56 | 05:58 | 06:29 | 07:09 | 07:48 | 07:33 | 08:14
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:34 | 08:10 | 07:23 | 07:23 | 06:29 | 05:56 | 05:58 | 06:30 | 07:10 | 07:50 | 07:34 | 08:16
| 17:12 | 17:55 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:34 | 08:08 | 07:22 | 07:21 | 06:27 | 05:55 | 05:59 | 06:31 | 07:12 | 07:51 | 07:36 | 08:17
| 17:13 | 17:56 | 18:37 | 20:21 | 21:02 | 21:37 | 21:46 | 21:17 | 20:23 | 19:23 | 17:27 | 17:00

  6 | 08:33 | 08:07 | 07:20 | 07:19 | 06:26 | 05:55 | 06:00 | 06:33 | 07:13 | 07:53 | 07:37 | 08:18
| 17:14 | 17:58 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:16 | 20:21 | 19:21 | 17:26 | 16:59

  7 | 08:33 | 08:06 | 07:18 | 07:17 | 06:24 | 05:54 | 06:01 | 06:34 | 07:14 | 07:54 | 07:39 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 | 06:23 | 05:54 | 06:01 | 06:35 | 07:16 | 07:55 | 07:40 | 08:20
| 17:17 | 18:01 | 18:41 | 20:25 | 21:06 | 21:40 | 21:45 | 21:13 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:33 | 08:03 | 08:14 | 07:13 | 06:22 | 05:54 | 06:02 | 06:37 | 07:17 | 07:57 | 07:41 | 08:21
| 17:18 | 18:01 | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:21 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:44 | 21:10 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 | 08:10 | 07:09 | 06:19 | 05:53 | 06:04 | 06:39 | 07:19 | 07:59 | 07:44 | 08:23
| 17:20 | 18:04 | 19:46 | 20:29 | 21:09 | 21:42 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 | 07:07 | 06:17 | 05:53 | 06:05 | 06:40 | 07:21 | 08:01 18:23-18:30/7 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:18 | 16:59

 13 | 08:31 | 07:57 | 08:06 | 07:05 | 06:16 | 05:53 | 06:06 | 06:42 | 07:22 | 08:02 18:21-18:33/12 | 07:47 | 08:25
| 17:23 | 18:07 | 19:48 | 20:32 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:08 | 17:16 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:03 | 06:15 | 05:52 | 06:07 | 06:43 | 07:23 | 08:04 18:19-18:34/15 | 07:49 | 08:26
| 17:24 | 18:08 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:06 | 17:15 | 16:59

 15 | 08:30 | 07:54 | 08:02 | 07:02 | 06:14 | 05:52 | 06:08 | 06:44 | 07:25 | 08:05 18:17-18:34/17 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:15 | 21:44 | 21:40 | 21:01 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 07:00 | 06:12 | 05:52 | 06:09 | 06:46 | 07:26 | 08:06 18:17-18:35/18 | 07:52 | 08:27
| 17:27 | 18:12 | 19:53 | 20:36 | 21:16 | 21:44 | 21:40 | 21:00 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:28 | 07:50 | 07:58 | 06:58 | 06:11 | 05:52 | 06:10 | 06:47 | 07:27 | 08:08 18:16-18:33/17 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 17:00

 18 | 08:28 | 07:49 17:50-17:51/1 | 07:56 | 06:56 | 06:10 | 05:52 | 06:11 | 06:48 | 07:29 | 08:09 18:16-18:31/15 | 07:55 | 08:29
| 17:29 | 18:15 | 19:56 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 | 07:47 17:48-17:53/5 | 07:54 | 06:54 | 06:09 | 05:52 | 06:12 | 06:49 | 07:30 | 08:11 18:15-18:29/14 | 07:56 | 08:29
| 17:31 | 18:16 | 19:57 | 20:40 | 21:19 | 21:46 | 21:37 | 20:55 | 19:55 | 18:55 | 17:10 | 17:00

 20 | 08:26 | 07:45 17:47-17:54/7 | 07:52 | 06:52 | 06:08 | 05:53 | 06:13 | 06:51 | 07:31 | 08:12 18:16-18:28/12 | 07:57 | 08:30
| 17:32 | 18:18 | 19:58 | 20:41 | 21:21 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:01

 21 | 08:25 | 07:43 17:45-17:55/10 | 07:50 | 06:51 | 06:07 | 05:53 | 06:14 | 06:52 | 07:32 | 08:14 18:16-18:25/9 | 07:59 | 08:30
| 17:34 | 18:19 | 20:00 | 20:43 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:42 17:46-17:58/12 | 07:48 | 06:49 | 06:06 | 05:53 | 06:15 | 06:53 | 07:34 | 08:15 18:17-18:24/7 | 08:00 | 08:31
| 17:35 | 18:21 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:02

 23 | 08:24 | 07:40 17:45-17:59/14 | 07:46 | 06:47 | 06:05 | 05:53 | 06:16 | 06:55 | 07:35 | 08:16 18:18-18:22/4 | 08:02 | 08:31
| 17:36 | 18:22 | 20:03 | 20:45 | 21:24 | 21:47 | 21:33 | 20:48 | 19:47 | 18:48 | 17:06 | 17:02

 24 | 08:23 | 07:38 17:45-18:01/16 | 07:44 | 06:45 | 06:04 | 05:54 | 06:17 | 06:56 | 07:36 | 08:18 | 08:03 | 08:32
| 17:38 | 18:24 | 20:04 | 20:47 | 21:25 | 21:47 | 21:32 | 20:46 | 19:45 | 18:46 | 17:06 | 17:03

 25 | 08:22 | 07:36 17:44-18:02/18 | 07:42 | 06:44 | 06:03 | 05:54 | 06:18 | 06:57 | 07:38 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:21 | 07:35 17:45-18:03/18 | 07:40 | 06:42 | 06:02 | 05:54 | 06:19 | 06:59 | 07:39 | 08:21 | 08:06 | 08:33
| 17:41 | 18:27 | 20:07 | 20:49 | 21:27 | 21:47 | 21:30 | 20:42 | 19:41 | 18:43 | 17:04 | 17:04

 27 | 08:19 | 07:33 17:45-18:02/17 | 07:38 | 06:40 | 06:01 | 05:55 | 06:20 | 07:00 | 07:40 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:51 | 21:29 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:04 | 17:05

 28 | 08:18 | 07:31 17:47-18:01/14 | 07:36 | 06:38 | 06:00 | 05:55 | 06:22 | 07:01 | 07:42 | 08:24 | 08:08 | 08:33
| 17:44 | 18:30 | 20:09 | 20:52 | 21:30 | 21:47 | 21:28 | 20:38 | 19:37 | 18:39 | 17:03 | 17:06

 29 | 08:17 | | 07:34 | 06:37 | 05:59 | 05:56 | 06:23 | 07:03 | 07:43 | 08:25 | 08:10 | 08:33
| 17:45 | | 20:11 | 20:53 | 21:31 | 21:47 | 21:26 | 20:36 | 19:35 | 18:38 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:59 | 05:56 | 06:24 | 07:04 | 07:44 | 08:27 | 08:11 | 08:34
| 17:47 | | 20:12 | 20:55 | 21:32 | 21:47 | 21:25 | 20:35 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:15 | | 07:30 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:34
| 17:48 | | 20:14 | | 21:33 | | 21:24 | 20:33 | | 18:34 | | 17:08

Potential sun hours | 279 | 287 | 368 | 407 | 466 | 474 | 480 | 441 | 378 | 338 | 282 | 266
Sum of minutes with flicker 0 132 14 0 0 0 0 0 0 147 0 0
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SHADOW - Calendar per WTG
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout WTG: S122 - S122

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:34 | 08:14 | 07:29 | 07:29 | 06:34 | 05:57 | 05:57 | 06:27 | 07:06 | 07:46 | 07:30 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:34 | 21:47 | 21:23 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:12 | 07:27 | 07:27 | 06:32 | 05:57 | 05:57 | 06:28 | 07:08 | 07:47 | 07:31 | 08:13
| 17:10 | 17:52 | 18:33 | 20:16 | 20:58 | 21:35 | 21:47 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:34 | 08:11 | 07:25 | 07:25 | 06:30 | 05:56 | 05:58 | 06:29 | 07:09 | 07:49 | 07:33 | 08:15
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:34 | 08:10 | 07:24 | 07:23 | 06:29 | 05:56 | 05:59 | 06:30 | 07:10 | 07:50 | 07:34 | 08:16
| 17:12 | 17:55 | 18:36 | 20:19 | 21:00 | 21:36 | 21:46 | 21:19 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:34 | 08:09 | 07:22 | 07:21 | 06:27 | 05:55 | 05:59 | 06:32 | 07:12 | 07:51 | 07:36 | 08:17
| 17:13 | 17:56 | 18:37 | 20:21 | 21:02 | 21:37 | 21:46 | 21:17 | 20:23 | 19:23 | 17:27 | 17:00

  6 | 08:33 | 08:07 | 07:20 | 07:19 | 06:26 | 05:55 | 06:00 | 06:33 | 07:13 | 07:53 | 07:37 | 08:18
| 17:14 | 17:58 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:16 | 20:21 | 19:21 | 17:26 | 17:00

  7 | 08:33 | 08:06 | 07:18 | 07:17 | 06:24 | 05:54 | 06:01 | 06:34 | 07:14 | 07:54 | 07:39 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 | 06:23 | 05:54 | 06:01 | 06:35 | 07:16 | 07:55 | 07:40 | 08:20
| 17:17 | 18:01 | 18:41 | 20:25 | 21:06 | 21:40 | 21:45 | 21:13 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:33 | 08:03 | 08:14 | 07:13 | 06:22 | 05:54 | 06:02 | 06:37 | 07:17 | 07:57 | 07:42 | 08:21
| 17:18 | 18:01 | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:22 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:44 | 21:10 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 | 08:10 | 07:09 | 06:19 | 05:53 | 06:04 | 06:39 | 07:20 | 07:59 | 07:44 | 08:23
| 17:20 | 18:04 | 19:46 | 20:29 | 21:10 | 21:42 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 | 07:07 | 06:17 | 05:53 | 06:05 | 06:40 | 07:21 | 08:01 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 | 21:42 | 21:06 | 20:09 | 19:10 | 17:18 | 16:59

 13 | 08:31 | 07:57 | 08:06 | 07:05 | 06:16 | 05:53 | 06:06 | 06:42 | 07:22 | 08:02 | 07:47 | 08:25
| 17:23 | 18:07 | 19:49 | 20:32 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:08 | 17:17 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:03 | 06:15 | 05:53 | 06:07 | 06:43 | 07:23 | 08:04 | 07:49 | 08:26
| 17:24 | 18:09 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:06 | 17:15 | 16:59

 15 | 08:30 | 07:54 | 08:02 | 07:02 | 06:14 | 05:52 | 06:08 | 06:44 | 07:25 | 08:05 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:15 | 21:44 | 21:40 | 21:02 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 07:00 | 06:12 | 05:52 | 06:09 | 06:46 | 07:26 | 08:06 | 07:52 | 08:27
| 17:27 | 18:12 | 19:53 | 20:36 | 21:16 | 21:44 | 21:40 | 21:00 | 20:01 | 19:02 | 17:13 | 17:00

 17 | 08:28 | 07:50 | 07:58 | 06:58 | 06:11 | 05:52 | 06:10 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 17:00

 18 | 08:28 | 07:49 | 07:56 | 06:56 | 06:10 | 05:52 | 06:11 | 06:48 | 07:29 | 08:09 | 07:55 | 08:29
| 17:29 | 18:15 | 19:56 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:57 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 | 06:09 | 05:53 | 06:12 | 06:50 | 07:30 | 08:11 | 07:56 | 08:29
| 17:31 | 18:16 | 19:57 | 20:40 | 21:20 | 21:46 | 21:37 | 20:55 | 19:55 | 18:55 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:08 | 05:53 | 06:13 | 06:51 | 07:31 | 08:12 | 07:57 | 08:30
| 17:32 | 18:18 | 19:58 | 20:41 | 21:21 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:01

 21 | 08:25 | 07:43 | 07:50 | 06:51 | 06:07 | 05:53 | 06:14 | 06:52 | 07:33 | 08:14 | 07:59 | 08:30
| 17:34 | 18:19 | 20:00 | 20:43 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:42 | 07:48 | 06:49 | 06:06 | 05:53 | 06:15 | 06:53 | 07:34 | 08:15 | 08:00 | 08:31
| 17:35 | 18:21 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:02

 23 | 08:24 | 07:40 | 07:46 | 06:47 | 06:05 | 05:53 | 06:16 | 06:55 | 07:35 | 08:16 | 08:02 | 08:31
| 17:37 | 18:22 | 20:03 | 20:45 | 21:24 | 21:47 | 21:33 | 20:48 | 19:47 | 18:48 | 17:06 | 17:02

 24 | 08:23 | 07:38 | 07:44 | 06:45 | 06:04 | 05:54 | 06:17 | 06:56 | 07:37 | 08:18 | 08:03 | 08:32
| 17:38 | 18:24 | 20:04 | 20:47 | 21:25 | 21:47 | 21:32 | 20:46 | 19:45 | 18:46 | 17:06 | 17:03

 25 | 08:22 | 07:36 | 07:42 | 06:44 | 06:03 | 05:54 | 06:18 | 06:57 | 07:38 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:21 | 07:35 | 07:40 | 06:42 | 06:02 | 05:54 | 06:19 | 06:59 | 07:39 | 08:21 | 08:06 | 08:33
| 17:41 | 18:27 | 20:07 | 20:49 | 21:28 | 21:47 | 21:30 | 20:42 | 19:41 | 18:43 | 17:04 | 17:04

 27 | 08:20 | 07:33 | 07:38 | 06:40 | 06:01 | 05:55 | 06:21 | 07:00 | 07:40 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:51 | 21:29 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:04 | 17:05

 28 | 08:18 | 07:31 | 07:36 | 06:39 | 06:00 | 05:55 | 06:22 | 07:01 | 07:42 | 08:24 | 08:08 | 08:33
| 17:44 | 18:30 | 20:10 | 20:52 | 21:30 | 21:47 | 21:28 | 20:38 | 19:37 | 18:39 | 17:03 | 17:06

 29 | 08:17 | | 07:34 | 06:37 | 05:59 | 05:56 | 06:23 | 07:03 | 07:43 | 08:25 | 08:10 | 08:33
| 17:45 | | 20:11 | 20:54 | 21:31 | 21:47 | 21:26 | 20:37 | 19:35 | 18:38 | 17:02 | 17:06

 30 | 08:16 | | 07:33 | 06:35 | 05:59 | 05:56 | 06:24 | 07:04 | 07:44 | 08:27 | 08:11 | 08:34
| 17:47 | | 20:12 | 20:55 | 21:32 | 21:47 | 21:25 | 20:35 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:15 | | 07:31 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:34
| 17:49 | | 20:14 | | 21:33 | | 21:24 | 20:33 | | 18:35 | | 17:08

Potential sun hours | 279 | 287 | 368 | 407 | 466 | 474 | 480 | 441 | 378 | 338 | 282 | 266
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0
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SHADOW - Calendar per WTG
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout WTG: S123 - S123

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:34 | 08:14 | 07:29 | 07:29 | 06:34 | 05:57 | 05:57 | 06:27 | 07:07 | 07:46 | 07:30 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:34 | 21:47 | 21:23 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:13 | 07:27 | 07:27 | 06:32 | 05:57 | 05:57 | 06:28 | 07:08 | 07:47 | 07:31 | 08:13
| 17:10 | 17:52 | 18:33 | 20:16 | 20:58 | 21:35 | 21:47 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:34 | 08:11 | 07:25 | 07:25 | 06:31 | 05:56 | 05:58 | 06:29 | 07:09 | 07:49 | 07:33 | 08:15
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:36 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:01

  4 | 08:34 | 08:10 | 07:24 | 07:23 | 06:29 | 05:56 | 05:59 | 06:30 | 07:10 | 07:50 | 07:34 | 08:16
| 17:12 | 17:55 | 18:36 | 20:19 | 21:00 | 21:36 | 21:46 | 21:19 | 20:25 | 19:25 | 17:29 | 17:00

  5 | 08:34 | 08:09 | 07:22 | 07:21 | 06:27 | 05:55 | 05:59 | 06:32 | 07:12 | 07:51 | 07:36 | 08:17
| 17:13 | 17:56 | 18:37 | 20:21 | 21:02 | 21:37 | 21:46 | 21:17 | 20:23 | 19:23 | 17:27 | 17:00

  6 | 08:33 | 08:07 | 07:20 | 07:19 | 06:26 | 05:55 | 06:00 | 06:33 | 07:13 | 07:53 | 07:37 | 08:18
| 17:14 | 17:58 | 18:39 | 20:22 | 21:03 | 21:38 | 21:45 | 21:16 | 20:21 | 19:21 | 17:26 | 17:00

  7 | 08:33 | 08:06 | 07:18 | 07:17 | 06:24 | 05:54 | 06:01 | 06:34 | 07:14 | 07:54 | 07:39 | 08:19
| 17:16 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 | 06:23 | 05:54 | 06:01 | 06:35 | 07:16 | 07:55 | 07:40 | 08:20
| 17:17 | 18:01 | 18:41 | 20:25 | 21:06 | 21:40 | 21:45 | 21:13 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:33 | 08:03 | 08:14 | 07:13 | 06:22 | 05:54 | 06:02 | 06:37 | 07:17 | 07:57 | 07:42 | 08:21
| 17:18 | 18:01 | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:22 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:28 | 21:08 | 21:41 | 21:44 | 21:10 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 | 08:10 | 07:09 | 06:19 | 05:53 | 06:04 | 06:39 | 07:20 | 08:00 | 07:45 | 08:23
| 17:20 | 18:04 | 19:46 | 20:29 | 21:10 | 21:42 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 | 07:07 | 06:18 | 05:53 | 06:05 | 06:41 | 07:21 | 08:01 | 07:46 | 08:24
| 17:22 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 | 21:42 | 21:07 | 20:09 | 19:10 | 17:18 | 16:59

 13 | 08:31 | 07:57 | 08:06 | 07:05 | 06:16 | 05:53 | 06:06 | 06:42 | 07:22 | 08:02 | 07:47 | 08:25
| 17:23 | 18:07 | 19:49 | 20:32 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:08 | 17:17 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:04 | 06:15 | 05:53 | 06:07 | 06:43 | 07:23 | 08:04 | 07:49 | 08:26
| 17:24 | 18:09 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:06 | 17:15 | 16:59

 15 | 08:30 | 07:54 | 08:02 | 07:02 | 06:14 | 05:53 | 06:08 | 06:44 | 07:25 | 08:05 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:15 | 21:44 | 21:40 | 21:02 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 07:00 | 06:12 | 05:52 | 06:09 | 06:46 | 07:26 | 08:07 | 07:52 | 08:27
| 17:27 | 18:12 | 19:53 | 20:36 | 21:16 | 21:44 | 21:40 | 21:00 | 20:01 | 19:02 | 17:13 | 17:00

 17 | 08:28 | 07:50 | 07:58 | 06:58 | 06:11 | 05:52 | 06:10 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 17:00

 18 | 08:28 | 07:49 | 07:56 | 06:56 | 06:10 | 05:53 | 06:11 | 06:48 | 07:29 | 08:09 | 07:55 | 08:29
| 17:29 | 18:15 | 19:56 | 20:39 | 21:18 | 21:45 | 21:38 | 20:57 | 19:57 | 18:57 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 | 06:09 | 05:53 | 06:12 | 06:50 | 07:30 | 08:11 | 07:56 | 08:29
| 17:31 | 18:16 | 19:57 | 20:40 | 21:20 | 21:46 | 21:37 | 20:55 | 19:55 | 18:55 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:08 | 05:53 | 06:13 | 06:51 | 07:31 | 08:12 | 07:58 | 08:30
| 17:32 | 18:18 | 19:58 | 20:41 | 21:21 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:01

 21 | 08:25 | 07:44 | 07:50 | 06:51 | 06:07 | 05:53 | 06:14 | 06:52 | 07:33 | 08:14 | 07:59 | 08:30
| 17:34 | 18:19 | 20:00 | 20:43 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:25 | 07:42 | 07:48 | 06:49 | 06:06 | 05:53 | 06:15 | 06:54 | 07:34 | 08:15 | 08:00 | 08:31
| 17:35 | 18:21 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:02

 23 | 08:24 | 07:40 | 07:46 | 06:47 | 06:05 | 05:53 | 06:16 | 06:55 | 07:35 | 08:17 | 08:02 | 08:31
| 17:37 | 18:22 | 20:03 | 20:45 | 21:24 | 21:47 | 21:33 | 20:48 | 19:47 | 18:48 | 17:07 | 17:02

 24 | 08:23 | 07:38 | 07:44 | 06:45 | 06:04 | 05:54 | 06:17 | 06:56 | 07:37 | 08:18 | 08:03 | 08:32
| 17:38 | 18:24 | 20:04 | 20:47 | 21:25 | 21:47 | 21:32 | 20:46 | 19:45 | 18:46 | 17:06 | 17:03

 25 | 08:22 | 07:36 | 07:42 | 06:44 | 06:03 | 05:54 | 06:18 | 06:57 | 07:38 | 08:19 | 08:04 | 08:32
| 17:40 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:04

 26 | 08:21 | 07:35 | 07:41 | 06:42 | 06:02 | 05:54 | 06:19 | 06:59 | 07:39 | 08:21 | 08:06 | 08:33
| 17:41 | 18:27 | 20:07 | 20:49 | 21:28 | 21:47 | 21:30 | 20:42 | 19:41 | 18:43 | 17:04 | 17:04

 27 | 08:20 | 07:33 | 07:39 | 06:40 | 06:01 | 05:55 | 06:21 | 07:00 | 07:41 | 08:22 | 08:07 | 08:33
| 17:43 | 18:28 | 20:08 | 20:51 | 21:29 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:04 | 17:05

 28 | 08:18 | 07:31 | 07:37 | 06:39 | 06:00 | 05:55 | 06:22 | 07:01 | 07:42 | 08:24 | 08:08 | 08:33
| 17:44 | 18:30 | 20:10 | 20:52 | 21:30 | 21:47 | 21:28 | 20:38 | 19:37 | 18:39 | 17:03 | 17:06

 29 | 08:17 | | 07:35 | 06:37 | 06:00 | 05:56 | 06:23 | 07:03 | 07:43 | 08:25 | 08:10 | 08:33
| 17:46 | | 20:11 | 20:54 | 21:31 | 21:47 | 21:26 | 20:37 | 19:35 | 18:38 | 17:02 | 17:06

 30 | 08:16 | | 07:33 | 06:35 | 05:59 | 05:56 | 06:24 | 07:04 | 07:45 | 08:27 | 08:11 | 08:34
| 17:47 | | 20:12 | 20:55 | 21:32 | 21:47 | 21:25 | 20:35 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:15 | | 07:31 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:34
| 17:49 | | 20:14 | | 21:33 | | 21:24 | 20:33 | | 18:35 | | 17:08

Potential sun hours | 279 | 287 | 368 | 407 | 466 | 474 | 480 | 441 | 378 | 338 | 282 | 266
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0
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SHADOW - Calendar per WTG
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout WTG: S124 - S124

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:34 | 08:14 | 07:29 | 07:29 | 06:34 | 05:57 | 05:57 | 06:27 | 07:07 | 07:46 | 07:30 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:34 | 21:47 | 21:23 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:13 | 07:27 | 07:27 | 06:32 | 05:57 | 05:57 | 06:28 | 07:08 | 07:47 | 07:31 | 08:13
| 17:10 | 17:52 | 18:33 | 20:17 | 20:58 | 21:35 | 21:47 | 21:21 | 20:29 | 19:29 | 17:32 | 17:01

  3 | 08:34 | 08:11 | 07:25 | 07:25 | 06:31 | 05:56 | 05:58 | 06:29 | 07:09 | 07:49 | 07:33 | 08:15
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:36 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:01

  4 | 08:34 | 08:10 | 07:24 | 07:23 | 06:29 | 05:56 | 05:59 | 06:30 | 07:10 | 07:50 | 07:34 | 08:16
| 17:12 | 17:55 | 18:36 | 20:19 | 21:00 | 21:36 | 21:46 | 21:19 | 20:25 | 19:25 | 17:29 | 17:00

  5 | 08:34 | 08:09 | 07:22 | 07:21 | 06:27 | 05:55 | 05:59 | 06:32 | 07:12 | 07:51 | 07:36 | 08:17
| 17:13 | 17:56 | 18:37 | 20:21 | 21:02 | 21:37 | 21:46 | 21:17 | 20:23 | 19:23 | 17:27 | 17:00

  6 | 08:33 | 08:07 | 07:20 | 07:19 | 06:26 | 05:55 | 06:00 | 06:33 | 07:13 | 07:53 | 07:37 | 08:18
| 17:14 | 17:58 | 18:39 | 20:22 | 21:03 | 21:38 | 21:45 | 21:16 | 20:21 | 19:21 | 17:26 | 17:00

  7 | 08:33 | 08:06 | 07:18 | 07:17 | 06:25 | 05:54 | 06:01 | 06:34 | 07:14 | 07:54 | 07:39 | 08:19
| 17:16 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 | 06:23 | 05:54 | 06:02 | 06:35 | 07:16 | 07:55 | 07:40 | 08:20
| 17:17 | 18:01 | 18:41 | 20:25 | 21:06 | 21:40 | 21:45 | 21:13 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:33 | 08:03 | 08:14 | 07:13 | 06:22 | 05:54 | 06:02 | 06:37 | 07:17 | 07:57 | 07:42 | 08:21
| 17:18 | 18:01 | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:22 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:28 | 21:08 | 21:41 | 21:44 | 21:10 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 | 08:10 | 07:09 | 06:19 | 05:53 | 06:04 | 06:39 | 07:20 | 08:00 | 07:45 | 08:23
| 17:20 | 18:04 | 19:46 | 20:29 | 21:10 | 21:42 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 | 07:07 | 06:18 | 05:53 | 06:05 | 06:41 | 07:21 | 08:01 | 07:46 | 08:24
| 17:22 | 18:06 | 19:47 | 20:30 | 21:11 | 21:42 | 21:42 | 21:07 | 20:09 | 19:10 | 17:18 | 16:59

 13 | 08:31 | 07:57 | 08:06 | 07:05 | 06:16 | 05:53 | 06:06 | 06:42 | 07:22 | 08:02 | 07:47 | 08:25
| 17:23 | 18:07 | 19:49 | 20:32 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:08 | 17:17 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:04 | 06:15 | 05:53 | 06:07 | 06:43 | 07:23 | 08:04 | 07:49 | 08:26
| 17:24 | 18:09 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:06 | 17:15 | 16:59

 15 | 08:30 | 07:54 | 08:02 | 07:02 | 06:14 | 05:53 | 06:08 | 06:44 | 07:25 | 08:05 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:15 | 21:44 | 21:40 | 21:02 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 07:00 | 06:12 | 05:53 | 06:09 | 06:46 | 07:26 | 08:07 | 07:52 | 08:27
| 17:27 | 18:12 | 19:53 | 20:36 | 21:16 | 21:44 | 21:40 | 21:00 | 20:01 | 19:02 | 17:13 | 17:00

 17 | 08:28 | 07:50 | 07:58 | 06:58 | 06:11 | 05:53 | 06:10 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 17:00

 18 | 08:28 | 07:49 | 07:56 | 06:56 | 06:10 | 05:53 | 06:11 | 06:48 | 07:29 | 08:09 | 07:55 | 08:29
| 17:29 | 18:15 | 19:56 | 20:39 | 21:18 | 21:45 | 21:38 | 20:57 | 19:57 | 18:57 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 | 06:09 | 05:53 | 06:12 | 06:50 | 07:30 | 08:11 | 07:56 | 08:29
| 17:31 | 18:16 | 19:57 | 20:40 | 21:20 | 21:46 | 21:37 | 20:55 | 19:55 | 18:55 | 17:10 | 17:01

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:08 | 05:53 | 06:13 | 06:51 | 07:31 | 08:12 | 07:58 | 08:30
| 17:32 | 18:18 | 19:58 | 20:41 | 21:21 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:01

 21 | 08:25 | 07:44 | 07:50 | 06:51 | 06:07 | 05:53 | 06:14 | 06:52 | 07:33 | 08:14 | 07:59 | 08:30
| 17:34 | 18:19 | 20:00 | 20:43 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:25 | 07:42 | 07:48 | 06:49 | 06:06 | 05:53 | 06:15 | 06:54 | 07:34 | 08:15 | 08:00 | 08:31
| 17:35 | 18:21 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:02

 23 | 08:24 | 07:40 | 07:46 | 06:47 | 06:05 | 05:53 | 06:16 | 06:55 | 07:35 | 08:17 | 08:02 | 08:31
| 17:37 | 18:22 | 20:03 | 20:45 | 21:24 | 21:47 | 21:33 | 20:48 | 19:47 | 18:48 | 17:07 | 17:02

 24 | 08:23 | 07:38 | 07:44 | 06:45 | 06:04 | 05:54 | 06:17 | 06:56 | 07:37 | 08:18 | 08:03 | 08:32
| 17:38 | 18:24 | 20:04 | 20:47 | 21:25 | 21:47 | 21:32 | 20:46 | 19:45 | 18:46 | 17:06 | 17:03

 25 | 08:22 | 07:36 | 07:43 | 06:44 | 06:03 | 05:54 | 06:18 | 06:57 | 07:38 | 08:19 | 08:04 | 08:32
| 17:40 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:04

 26 | 08:21 | 07:35 | 07:41 | 06:42 | 06:02 | 05:54 | 06:19 | 06:59 | 07:39 | 08:21 | 08:06 | 08:33
| 17:41 | 18:27 | 20:07 | 20:49 | 21:28 | 21:47 | 21:30 | 20:42 | 19:41 | 18:43 | 17:04 | 17:04

 27 | 08:20 | 07:33 | 07:39 | 06:40 | 06:01 | 05:55 | 06:21 | 07:00 | 07:41 | 08:22 | 08:07 | 08:33
| 17:43 | 18:28 | 20:08 | 20:51 | 21:29 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:04 | 17:05

 28 | 08:18 | 07:31 | 07:37 | 06:39 | 06:00 | 05:55 | 06:22 | 07:01 | 07:42 | 08:24 | 08:08 | 08:33
| 17:44 | 18:30 | 20:10 | 20:52 | 21:30 | 21:47 | 21:28 | 20:38 | 19:37 | 18:39 | 17:03 | 17:06

 29 | 08:17 | | 07:35 | 06:37 | 06:00 | 05:56 | 06:23 | 07:03 | 07:43 | 08:25 | 08:10 | 08:33
| 17:46 | | 20:11 | 20:54 | 21:31 | 21:47 | 21:27 | 20:37 | 19:35 | 18:38 | 17:02 | 17:06

 30 | 08:16 | | 07:33 | 06:35 | 05:59 | 05:56 | 06:24 | 07:04 | 07:45 | 08:27 | 08:11 | 08:34
| 17:47 | | 20:12 | 20:55 | 21:32 | 21:47 | 21:25 | 20:35 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:15 | | 07:31 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:34
| 17:49 | | 20:14 | | 21:33 | | 21:24 | 20:33 | | 18:35 | | 17:08

Potential sun hours | 279 | 287 | 368 | 407 | 466 | 474 | 480 | 441 | 378 | 338 | 282 | 266
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0
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SHADOW - Calendar per WTG
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout WTG: S125 - S125

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:34 | 08:14 | 07:29 | 07:28 | 06:34 20:01-20:31/30 | 05:57 | 05:57 | 06:26 20:08-20:42/34 | 07:06 | 07:46 | 07:30 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:34 | 21:47 | 21:23 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:12 | 07:27 | 07:26 | 06:32 20:00-20:31/31 | 05:57 | 05:57 | 06:28 20:07-20:42/35 | 07:08 | 07:47 | 07:31 | 08:13
| 17:10 | 17:51 | 18:33 | 20:16 | 20:57 | 21:35 | 21:46 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:34 | 08:11 | 07:25 | 07:25 | 06:30 19:59-20:32/33 | 05:56 | 05:58 | 06:29 20:08-20:43/35 | 07:09 | 07:48 | 07:33 | 08:14
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:34 | 08:10 | 07:23 | 07:23 | 06:29 19:58-20:32/34 | 05:56 | 05:58 | 06:30 20:08-20:43/35 | 07:10 | 07:50 | 07:34 | 08:16
| 17:12 | 17:55 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:34 | 08:08 | 07:22 | 07:21 | 06:27 19:58-20:33/35 | 05:55 | 05:59 | 06:31 20:07-20:42/35 | 07:12 | 07:51 | 07:36 | 08:17
| 17:13 | 17:56 | 18:37 | 20:21 | 21:02 | 21:37 | 21:46 | 21:17 | 20:23 | 19:23 | 17:27 | 17:00

  6 | 08:33 | 08:07 | 07:20 | 07:19 | 06:26 19:57-20:32/35 | 05:55 | 06:00 | 06:33 20:07-20:42/35 | 07:13 | 07:53 | 07:37 | 08:18
| 17:14 | 17:58 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:16 | 20:21 | 19:21 | 17:26 | 16:59

  7 | 08:33 | 08:06 | 07:18 | 07:17 | 06:24 19:58-20:33/35 | 05:54 | 06:01 | 06:34 20:07-20:42/35 | 07:14 | 07:54 | 07:38 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 | 06:23 19:57-20:32/35 | 05:54 | 06:01 | 06:35 20:08-20:42/34 | 07:16 | 07:55 | 07:40 | 08:20
| 17:16 | 18:01 | 18:41 | 20:25 | 21:06 | 21:40 | 21:45 | 21:13 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:33 | 08:03 | 08:14 | 07:13 | 06:21 19:57-20:32/35 | 05:53 | 06:02 | 06:37 20:08-20:41/33 | 07:17 | 07:57 | 07:41 | 08:21
| 17:18 | 18:01 | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:21 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 | 06:20 19:57-20:32/35 | 05:53 | 06:03 | 06:38 20:08-20:40/32 | 07:18 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:44 | 21:10 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 | 08:10 | 07:09 | 06:19 19:58-20:33/35 | 05:53 | 06:04 | 06:39 20:08-20:40/32 | 07:19 | 07:59 | 07:44 | 08:23
| 17:20 | 18:04 | 19:46 | 20:29 | 21:09 | 21:42 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 | 07:07 | 06:17 19:57-20:32/35 | 05:53 | 06:05 | 06:40 20:09-20:38/29 | 07:21 | 08:01 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:18 | 16:59

 13 | 08:31 | 07:57 | 08:06 | 07:05 | 06:16 19:58-20:32/34 | 05:53 | 06:06 | 06:42 20:10-20:38/28 | 07:22 | 08:02 | 07:47 | 08:25
| 17:23 | 18:07 | 19:48 | 20:32 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:08 | 17:16 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:03 | 06:15 19:58-20:31/33 | 05:52 | 06:07 | 06:43 20:11-20:37/26 | 07:23 | 08:04 | 07:49 | 08:26
| 17:24 | 18:08 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:06 | 17:15 | 16:59

 15 | 08:30 | 07:53 | 08:02 | 07:01 | 06:13 19:59-20:31/32 | 05:52 | 06:07 | 06:44 20:12-20:35/23 | 07:25 | 08:05 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:15 | 21:44 | 21:40 | 21:01 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 07:00 | 06:12 19:59-20:31/32 | 05:52 | 06:08 20:23-20:27/4 | 06:46 20:13-20:33/20 | 07:26 | 08:06 | 07:52 | 08:27
| 17:27 | 18:11 | 19:53 | 20:36 | 21:16 | 21:44 | 21:40 | 21:00 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:28 | 07:50 | 07:58 | 06:58 | 06:11 19:59-20:30/31 | 05:52 | 06:09 20:20-20:30/10 | 06:47 20:16-20:31/15 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 17:00

 18 | 08:28 | 07:49 | 07:56 | 06:56 | 06:10 20:00-20:29/29 | 05:52 | 06:10 20:18-20:32/14 | 06:48 20:19-20:27/8 | 07:29 | 08:09 | 07:55 | 08:29
| 17:29 | 18:15 | 19:56 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 | 06:09 20:01-20:28/27 | 05:52 | 06:12 20:16-20:34/18 | 06:49 | 07:30 | 08:11 | 07:56 | 08:29
| 17:31 | 18:16 | 19:57 | 20:40 | 21:19 | 21:46 | 21:37 | 20:55 | 19:55 | 18:55 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:08 20:01-20:28/27 | 05:53 | 06:13 20:15-20:35/20 | 06:51 | 07:31 | 08:12 | 07:57 | 08:30
| 17:32 | 18:18 | 19:58 | 20:41 | 21:21 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:01

 21 | 08:25 | 07:43 | 07:50 | 06:51 | 06:07 20:02-20:27/25 | 05:53 | 06:14 20:14-20:36/22 | 06:52 | 07:32 | 08:14 | 07:59 | 08:30
| 17:34 | 18:19 | 20:00 | 20:43 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:42 | 07:48 | 06:49 | 06:06 20:03-20:26/23 | 05:53 | 06:15 20:13-20:37/24 | 06:53 | 07:34 | 08:15 | 08:00 | 08:31
| 17:35 | 18:21 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:02

 23 | 08:23 | 07:40 | 07:46 | 06:47 | 06:05 20:05-20:26/21 | 05:53 | 06:16 20:12-20:38/26 | 06:55 | 07:35 | 08:16 | 08:02 | 08:31
| 17:36 | 18:22 | 20:03 | 20:45 | 21:24 | 21:47 | 21:33 | 20:48 | 19:47 | 18:48 | 17:06 | 17:02

 24 | 08:23 | 07:38 | 07:44 | 06:45 | 06:04 20:06-20:25/19 | 05:53 | 06:17 20:12-20:39/27 | 06:56 | 07:36 | 08:18 | 08:03 | 08:32
| 17:38 | 18:24 | 20:04 | 20:47 | 21:25 | 21:47 | 21:32 | 20:46 | 19:45 | 18:46 | 17:06 | 17:03

 25 | 08:22 | 07:36 | 07:42 | 06:44 20:11-20:21/10 | 06:03 20:08-20:24/16 | 05:54 | 06:18 20:11-20:39/28 | 06:57 | 07:38 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:21 | 07:35 | 07:40 | 06:42 20:08-20:25/17 | 06:02 20:09-20:22/13 | 05:54 | 06:19 20:10-20:40/30 | 06:59 | 07:39 | 08:21 | 08:06 | 08:33
| 17:41 | 18:27 | 20:07 | 20:49 | 21:27 | 21:47 | 21:30 | 20:42 | 19:41 | 18:42 | 17:04 | 17:04

 27 | 08:19 | 07:33 | 07:38 | 06:40 20:06-20:27/21 | 06:01 20:11-20:19/8 | 05:55 | 06:20 20:09-20:40/31 | 07:00 | 07:40 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:51 | 21:29 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:03 | 17:05

 28 | 08:18 | 07:31 | 07:36 | 06:38 20:04-20:27/23 | 06:00 | 05:55 | 06:22 20:10-20:42/32 | 07:01 | 07:42 | 08:24 | 08:08 | 08:33
| 17:44 | 18:30 | 20:09 | 20:52 | 21:30 | 21:47 | 21:28 | 20:38 | 19:37 | 18:39 | 17:03 | 17:05

 29 | 08:17 | | 07:34 | 06:37 20:03-20:29/26 | 05:59 | 05:55 | 06:23 20:09-20:42/33 | 07:02 | 07:43 | 08:25 | 08:10 | 08:33
| 17:45 | | 20:11 | 20:53 | 21:31 | 21:47 | 21:26 | 20:36 | 19:35 | 18:38 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 20:01-20:30/29 | 05:59 | 05:56 | 06:24 20:09-20:42/33 | 07:04 | 07:44 | 08:27 | 08:11 | 08:34
| 17:47 | | 20:12 | 20:55 | 21:32 | 21:47 | 21:25 | 20:35 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:15 | | 07:30 | | 05:58 | | 06:25 20:08-20:42/34 | 07:05 | | 08:28 | | 08:34
| 17:48 | | 20:14 | | 21:33 | | 21:24 | 20:33 | | 18:34 | | 17:08

Potential sun hours | 279 | 287 | 368 | 407 | 466 | 474 | 480 | 441 | 378 | 338 | 282 | 266
Sum of minutes with flicker 0 0 0 126 778 0 386 524 0 0 0 0
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SHADOW - Calendar per WTG
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout WTG: S126 - S126

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:34 | 08:14 | 07:29 | 07:28 | 06:34 | 05:57 | 05:57 | 06:26 | 07:06 | 07:46 | 07:30 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:34 | 21:47 | 21:23 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:12 | 07:27 | 07:27 | 06:32 | 05:57 | 05:57 | 06:28 | 07:08 | 07:47 | 07:31 | 08:13
| 17:10 | 17:51 | 18:33 | 20:16 | 20:58 | 21:35 | 21:47 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:34 | 08:11 | 07:25 | 07:25 | 06:30 | 05:56 | 05:58 | 06:29 | 07:09 | 07:48 | 07:33 | 08:14
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:34 | 08:10 | 07:23 | 07:23 | 06:29 | 05:56 | 05:58 | 06:30 | 07:10 | 07:50 | 07:34 | 08:16
| 17:12 | 17:55 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:19 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:34 | 08:08 | 07:22 | 07:21 | 06:27 | 05:55 | 05:59 | 06:31 | 07:12 | 07:51 | 07:36 | 08:17
| 17:13 | 17:56 | 18:37 | 20:21 | 21:02 | 21:37 | 21:46 | 21:17 | 20:23 | 19:23 | 17:27 | 17:00

  6 | 08:33 | 08:07 | 07:20 | 07:19 | 06:26 | 05:55 | 06:00 | 06:33 | 07:13 | 07:53 | 07:37 | 08:18
| 17:14 | 17:58 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:16 | 20:21 | 19:21 | 17:26 | 16:59

  7 | 08:33 | 08:06 | 07:18 | 07:17 | 06:24 | 05:54 | 06:01 | 06:34 | 07:14 | 07:54 | 07:39 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 | 06:23 | 05:54 | 06:01 | 06:35 | 07:16 | 07:55 | 07:40 | 08:20
| 17:16 | 18:01 | 18:41 | 20:25 | 21:06 | 21:40 | 21:45 | 21:13 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:33 | 08:03 | 08:14 | 07:13 | 06:21 | 05:53 | 06:02 | 06:37 | 07:17 | 07:57 | 07:41 | 08:21
| 17:18 | 18:01 | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:21 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:44 | 21:10 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 | 08:10 | 07:09 | 06:19 | 05:53 | 06:04 | 06:39 | 07:19 | 07:59 | 07:44 | 08:23
| 17:20 | 18:04 | 19:46 | 20:29 | 21:09 | 21:42 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 | 07:07 | 06:17 | 05:53 | 06:05 | 06:40 | 07:21 | 08:01 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:18 | 16:59

 13 | 08:31 | 07:57 | 08:06 | 07:05 | 06:16 | 05:53 | 06:06 | 06:42 | 07:22 | 08:02 | 07:47 | 08:25
| 17:23 | 18:07 | 19:48 | 20:32 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:08 | 17:16 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:03 | 06:15 | 05:52 | 06:07 | 06:43 | 07:23 | 08:04 | 07:49 | 08:26
| 17:24 | 18:08 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:06 | 17:15 | 16:59

 15 | 08:30 | 07:54 | 08:02 | 07:01 | 06:13 | 05:52 | 06:07 | 06:44 | 07:25 | 08:05 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:15 | 21:44 | 21:40 | 21:02 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 07:00 | 06:12 | 05:52 | 06:08 | 06:46 | 07:26 | 08:06 | 07:52 | 08:27
| 17:27 | 18:11 | 19:53 | 20:36 | 21:16 | 21:44 | 21:40 | 21:00 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:28 | 07:50 | 07:58 | 06:58 | 06:11 | 05:52 | 06:09 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 17:00

 18 | 08:28 | 07:49 | 07:56 | 06:56 | 06:10 | 05:52 | 06:10 | 06:48 | 07:29 | 08:09 | 07:55 | 08:29
| 17:29 | 18:15 | 19:56 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 | 06:09 | 05:52 | 06:12 | 06:49 | 07:30 | 08:11 | 07:56 | 08:29
| 17:31 | 18:16 | 19:57 | 20:40 | 21:20 | 21:46 | 21:37 | 20:55 | 19:55 | 18:55 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:08 | 05:53 | 06:13 | 06:51 | 07:31 | 08:12 | 07:57 | 08:30
| 17:32 | 18:18 | 19:58 | 20:41 | 21:21 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:01

 21 | 08:25 | 07:43 | 07:50 | 06:51 | 06:07 | 05:53 | 06:14 | 06:52 | 07:32 | 08:14 | 07:59 | 08:30
| 17:34 | 18:19 | 20:00 | 20:43 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:42 | 07:48 | 06:49 | 06:06 | 05:53 | 06:15 | 06:53 | 07:34 | 08:15 | 08:00 | 08:31
| 17:35 | 18:21 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:02

 23 | 08:24 | 07:40 | 07:46 | 06:47 | 06:05 | 05:53 | 06:16 | 06:55 | 07:35 | 08:16 | 08:02 | 08:31
| 17:36 | 18:22 | 20:03 | 20:45 | 21:24 | 21:47 | 21:33 | 20:48 | 19:47 | 18:48 | 17:06 | 17:02

 24 | 08:23 | 07:38 | 07:44 | 06:45 | 06:04 | 05:53 | 06:17 | 06:56 | 07:36 | 08:18 | 08:03 | 08:32
| 17:38 | 18:24 | 20:04 | 20:47 | 21:25 | 21:47 | 21:32 | 20:46 | 19:45 | 18:46 | 17:06 | 17:03

 25 | 08:22 | 07:36 | 07:42 | 06:44 | 06:03 | 05:54 | 06:18 | 06:57 | 07:38 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:21 | 07:35 | 07:40 | 06:42 | 06:02 | 05:54 | 06:19 | 06:59 | 07:39 | 08:21 | 08:06 | 08:33
| 17:41 | 18:27 | 20:07 | 20:49 | 21:28 | 21:47 | 21:30 | 20:42 | 19:41 | 18:42 | 17:04 | 17:04

 27 | 08:20 | 07:33 | 07:38 | 06:40 | 06:01 | 05:55 | 06:20 | 07:00 | 07:40 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:51 | 21:29 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:03 | 17:05

 28 | 08:18 | 07:31 | 07:36 | 06:38 | 06:00 | 05:55 | 06:22 | 07:01 | 07:42 | 08:24 | 08:08 | 08:33
| 17:44 | 18:30 | 20:09 | 20:52 | 21:30 | 21:47 | 21:28 | 20:38 | 19:37 | 18:39 | 17:03 | 17:05

 29 | 08:17 | | 07:34 | 06:37 | 05:59 | 05:55 | 06:23 | 07:02 | 07:43 | 08:25 | 08:10 | 08:33
| 17:45 | | 20:11 | 20:53 | 21:31 | 21:47 | 21:26 | 20:36 | 19:35 | 18:38 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:59 | 05:56 | 06:24 | 07:04 | 07:44 | 08:27 | 08:11 | 08:34
| 17:47 | | 20:12 | 20:55 | 21:32 | 21:47 | 21:25 | 20:35 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:15 | | 07:30 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:34
| 17:48 | | 20:14 | | 21:33 | | 21:24 | 20:33 | | 18:34 | | 17:08

Potential sun hours | 279 | 287 | 368 | 407 | 466 | 474 | 480 | 441 | 378 | 338 | 282 | 266
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0
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SHADOW - Calendar per WTG
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout WTG: S127 - S127

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:34 | 08:14 | 07:29 | 07:28 | 06:34 | 05:57 | 05:56 | 06:26 | 07:06 | 07:46 | 07:30 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:34 | 21:47 | 21:23 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:12 | 07:27 | 07:26 | 06:32 | 05:57 | 05:57 | 06:28 | 07:08 | 07:47 | 07:31 | 08:13
| 17:10 | 17:51 | 18:33 | 20:16 | 20:58 | 21:35 | 21:47 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:34 | 08:11 | 07:25 | 07:25 | 06:30 | 05:56 | 05:58 | 06:29 | 07:09 | 07:48 | 07:33 | 08:14
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:34 | 08:10 | 07:23 | 07:23 | 06:29 | 05:56 | 05:58 | 06:30 | 07:10 | 07:50 | 07:34 | 08:16
| 17:12 | 17:55 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:34 | 08:08 | 07:22 | 07:21 | 06:27 | 05:55 | 05:59 | 06:31 | 07:12 | 07:51 | 07:36 | 08:17
| 17:13 | 17:56 | 18:37 | 20:21 | 21:02 | 21:37 | 21:46 | 21:17 | 20:23 | 19:23 | 17:27 | 17:00

  6 | 08:33 | 08:07 | 07:20 | 07:19 | 06:26 | 05:55 | 06:00 | 06:33 | 07:13 | 07:53 | 07:37 | 08:18
| 17:14 | 17:58 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:16 | 20:21 | 19:21 | 17:25 | 16:59

  7 | 08:33 | 08:06 | 07:18 | 07:17 | 06:24 | 05:54 | 06:00 | 06:34 | 07:14 | 07:54 | 07:39 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 | 06:23 | 05:54 | 06:01 | 06:35 | 07:15 | 07:55 | 07:40 | 08:20
| 17:16 | 18:01 | 18:41 | 20:25 | 21:06 | 21:40 | 21:45 | 21:13 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:33 | 08:03 | 08:14 | 07:13 | 06:21 | 05:53 | 06:02 | 06:36 | 07:17 | 07:57 | 07:41 | 08:21
| 17:18 | 18:01 | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:21 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:44 | 21:10 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 | 08:10 | 07:09 | 06:19 | 05:53 | 06:04 | 06:39 | 07:19 | 07:59 | 07:44 | 08:23
| 17:20 | 18:04 | 19:46 | 20:29 | 21:09 | 21:42 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 | 07:07 | 06:17 | 05:53 | 06:05 | 06:40 | 07:21 | 08:01 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:18 | 16:59

 13 | 08:31 | 07:57 | 08:06 | 07:05 | 06:16 | 05:53 | 06:06 | 06:42 | 07:22 | 08:02 | 07:47 | 08:25
| 17:23 | 18:07 | 19:48 | 20:32 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:08 | 17:16 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:03 | 06:15 | 05:52 | 06:06 | 06:43 | 07:23 | 08:04 | 07:49 | 08:26
| 17:24 | 18:08 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:06 | 17:15 | 16:59

 15 | 08:30 | 07:53 | 08:02 | 07:01 | 06:13 | 05:52 | 06:07 | 06:44 | 07:25 | 08:05 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:15 | 21:44 | 21:40 | 21:01 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 07:00 | 06:12 | 05:52 | 06:08 | 06:46 | 07:26 | 08:06 | 07:52 | 08:27
| 17:27 | 18:11 | 19:53 | 20:36 | 21:16 | 21:44 | 21:40 | 21:00 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:28 | 07:50 | 07:58 | 06:58 | 06:11 | 05:52 | 06:09 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 17:00

 18 | 08:28 | 07:49 | 07:56 | 06:56 | 06:10 | 05:52 | 06:10 | 06:48 | 07:29 | 08:09 | 07:55 | 08:29
| 17:29 | 18:15 | 19:56 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 | 06:09 | 05:52 | 06:11 | 06:49 | 07:30 | 08:11 | 07:56 | 08:29
| 17:31 | 18:16 | 19:57 | 20:40 | 21:19 | 21:46 | 21:37 | 20:55 | 19:55 | 18:55 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:08 | 05:53 | 06:13 | 06:51 | 07:31 | 08:12 | 07:57 | 08:30
| 17:32 | 18:18 | 19:58 | 20:41 | 21:21 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:01

 21 | 08:25 | 07:43 | 07:50 | 06:51 | 06:07 | 05:53 | 06:14 | 06:52 | 07:32 | 08:14 | 07:59 | 08:30
| 17:34 | 18:19 | 20:00 | 20:43 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:42 | 07:48 | 06:49 | 06:06 | 05:53 | 06:15 | 06:53 | 07:34 | 08:15 | 08:00 | 08:31
| 17:35 | 18:21 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:02

 23 | 08:24 | 07:40 | 07:46 | 06:47 | 06:05 | 05:53 | 06:16 | 06:55 | 07:35 | 08:16 | 08:02 | 08:31
| 17:36 | 18:22 | 20:03 | 20:45 | 21:24 | 21:47 | 21:33 | 20:48 | 19:47 | 18:48 | 17:06 | 17:02

 24 | 08:23 | 07:38 | 07:44 | 06:45 | 06:04 | 05:53 | 06:17 | 06:56 | 07:36 | 08:18 | 08:03 | 08:32
| 17:38 | 18:24 | 20:04 | 20:47 | 21:25 | 21:47 | 21:32 | 20:46 | 19:45 | 18:46 | 17:06 | 17:03

 25 | 08:22 | 07:36 | 07:42 | 06:43 | 06:03 | 05:54 | 06:18 | 06:57 | 07:38 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:21 | 07:35 | 07:40 | 06:42 | 06:02 | 05:54 | 06:19 | 06:59 | 07:39 | 08:21 | 08:06 | 08:33
| 17:41 | 18:27 | 20:07 | 20:49 | 21:28 | 21:47 | 21:30 | 20:42 | 19:41 | 18:42 | 17:04 | 17:04

 27 | 08:19 | 07:33 | 07:38 | 06:40 | 06:01 | 05:55 | 06:20 | 07:00 | 07:40 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:51 | 21:29 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:03 | 17:05

 28 | 08:18 | 07:31 | 07:36 | 06:38 | 06:00 | 05:55 | 06:22 | 07:01 | 07:42 | 08:24 | 08:08 | 08:33
| 17:44 | 18:30 | 20:09 | 20:52 | 21:30 | 21:47 | 21:28 | 20:38 | 19:37 | 18:39 | 17:03 | 17:05

 29 | 08:17 | | 07:34 | 06:37 | 05:59 | 05:55 | 06:23 | 07:02 | 07:43 | 08:25 | 08:10 | 08:33
| 17:45 | | 20:11 | 20:53 | 21:31 | 21:47 | 21:26 | 20:36 | 19:35 | 18:38 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:59 | 05:56 | 06:24 | 07:04 | 07:44 | 08:27 | 08:11 | 08:34
| 17:47 | | 20:12 | 20:55 | 21:32 | 21:47 | 21:25 | 20:35 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:15 | | 07:30 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:34
| 17:48 | | 20:14 | | 21:33 | | 21:24 | 20:33 | | 18:34 | | 17:08

Potential sun hours | 279 | 287 | 368 | 407 | 466 | 474 | 480 | 441 | 378 | 338 | 282 | 266
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0
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SHADOW - Calendar per WTG
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout WTG: S128 - S128

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:34 | 08:14 | 07:29 | 07:28 | 06:33 | 05:57 | 05:56 | 06:26 | 07:06 | 07:46 | 07:30 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:34 | 21:47 | 21:23 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:12 | 07:27 | 07:26 | 06:32 | 05:57 | 05:57 | 06:28 | 07:08 | 07:47 | 07:31 | 08:13
| 17:10 | 17:51 | 18:32 | 20:16 | 20:58 | 21:35 | 21:47 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:34 | 08:11 | 07:25 | 07:24 | 06:30 | 05:56 | 05:58 | 06:29 | 07:09 | 07:48 | 07:33 | 08:14
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:34 | 08:10 | 07:23 | 07:23 | 06:29 | 05:55 | 05:58 | 06:30 | 07:10 | 07:50 | 07:34 | 08:16
| 17:12 | 17:54 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:34 | 08:08 | 07:22 | 07:21 | 06:27 | 05:55 | 05:59 | 06:31 | 07:12 | 07:51 | 07:36 | 08:17
| 17:13 | 17:56 | 18:37 | 20:20 | 21:02 | 21:37 | 21:46 | 21:17 | 20:23 | 19:23 | 17:27 | 17:00

  6 | 08:33 | 08:07 | 07:20 | 07:19 | 06:26 | 05:54 | 06:00 | 06:33 | 07:13 | 07:52 | 07:37 | 08:18
| 17:14 | 17:58 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:16 | 20:21 | 19:21 | 17:25 | 16:59

  7 | 08:33 | 08:06 | 07:18 | 07:17 | 06:24 | 05:54 | 06:00 | 06:34 | 07:14 | 07:54 | 07:38 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 | 06:23 | 05:54 | 06:01 | 06:35 | 07:15 | 07:55 | 07:40 | 08:20
| 17:16 | 18:01 | 18:41 | 20:25 | 21:06 | 21:40 | 21:45 | 21:13 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:33 | 08:03 | 08:14 | 07:13 | 06:21 | 05:53 | 06:02 | 06:36 | 07:17 | 07:57 | 07:41 | 08:21
| 17:18 | 18:01 | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:21 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:44 | 21:10 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 | 08:10 | 07:09 | 06:19 | 05:53 | 06:04 | 06:39 | 07:19 | 07:59 | 07:44 | 08:23
| 17:20 | 18:04 | 19:46 | 20:29 | 21:09 | 21:42 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 | 07:07 | 06:17 | 05:53 | 06:05 | 06:40 | 07:21 | 08:01 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:18 | 16:59

 13 | 08:31 | 07:57 | 08:06 | 07:05 | 06:16 | 05:52 | 06:05 | 06:42 | 07:22 | 08:02 | 07:47 | 08:25
| 17:23 | 18:07 | 19:48 | 20:32 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:07 | 17:16 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:03 | 06:15 | 05:52 | 06:06 | 06:43 | 07:23 | 08:04 | 07:49 | 08:26
| 17:24 | 18:08 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:06 | 17:15 | 16:59

 15 | 08:30 | 07:53 | 08:02 | 07:01 | 06:13 | 05:52 | 06:07 | 06:44 | 07:25 | 08:05 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:15 | 21:44 | 21:40 | 21:01 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 07:00 | 06:12 | 05:52 | 06:08 | 06:45 | 07:26 | 08:06 | 07:52 | 08:27
| 17:26 | 18:11 | 19:53 | 20:36 | 21:16 | 21:44 | 21:40 | 21:00 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:28 | 07:50 | 07:58 | 06:58 | 06:11 | 05:52 | 06:09 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 17:00

 18 | 08:28 | 07:49 | 07:56 | 06:56 | 06:10 | 05:52 | 06:10 | 06:48 | 07:28 | 08:09 | 07:55 | 08:29
| 17:29 | 18:14 | 19:55 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 | 06:09 | 05:52 | 06:11 | 06:49 | 07:30 | 08:11 | 07:56 | 08:29
| 17:31 | 18:16 | 19:57 | 20:40 | 21:19 | 21:46 | 21:37 | 20:55 | 19:55 | 18:55 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:08 | 05:52 | 06:12 | 06:51 | 07:31 | 08:12 | 07:57 | 08:30
| 17:32 | 18:18 | 19:58 | 20:41 | 21:21 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:01

 21 | 08:25 | 07:43 | 07:50 | 06:50 | 06:07 | 05:53 | 06:14 | 06:52 | 07:32 | 08:13 | 07:59 | 08:30
| 17:33 | 18:19 | 20:00 | 20:43 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:42 | 07:48 | 06:49 | 06:05 | 05:53 | 06:15 | 06:53 | 07:34 | 08:15 | 08:00 | 08:31
| 17:35 | 18:21 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:02

 23 | 08:24 | 07:40 | 07:46 | 06:47 | 06:04 | 05:53 | 06:16 | 06:55 | 07:35 | 08:16 | 08:02 | 08:31
| 17:36 | 18:22 | 20:02 | 20:45 | 21:24 | 21:47 | 21:33 | 20:48 | 19:47 | 18:48 | 17:06 | 17:02

 24 | 08:23 | 07:38 | 07:44 | 06:45 | 06:04 | 05:53 | 06:17 | 06:56 | 07:36 | 08:18 | 08:03 | 08:32
| 17:38 | 18:24 | 20:04 | 20:47 | 21:25 | 21:47 | 21:32 | 20:46 | 19:45 | 18:46 | 17:06 | 17:03

 25 | 08:22 | 07:36 | 07:42 | 06:43 | 06:03 | 05:54 | 06:18 | 06:57 | 07:38 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:21 | 07:35 | 07:40 | 06:42 | 06:02 | 05:54 | 06:19 | 06:59 | 07:39 | 08:21 | 08:06 | 08:33
| 17:41 | 18:27 | 20:07 | 20:49 | 21:28 | 21:47 | 21:30 | 20:42 | 19:41 | 18:42 | 17:04 | 17:04

 27 | 08:19 | 07:33 | 07:38 | 06:40 | 06:01 | 05:54 | 06:20 | 07:00 | 07:40 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:51 | 21:29 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:03 | 17:05

 28 | 08:18 | 07:31 | 07:36 | 06:38 | 06:00 | 05:55 | 06:22 | 07:01 | 07:42 | 08:24 | 08:08 | 08:33
| 17:44 | 18:30 | 20:09 | 20:52 | 21:30 | 21:47 | 21:28 | 20:38 | 19:37 | 18:39 | 17:03 | 17:05

 29 | 08:17 | | 07:34 | 06:37 | 05:59 | 05:55 | 06:23 | 07:02 | 07:43 | 08:25 | 08:10 | 08:33
| 17:45 | | 20:11 | 20:53 | 21:31 | 21:47 | 21:26 | 20:36 | 19:35 | 18:38 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:59 | 05:56 | 06:24 | 07:04 | 07:44 | 08:27 | 08:11 | 08:34
| 17:47 | | 20:12 | 20:55 | 21:32 | 21:47 | 21:25 | 20:35 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:15 | | 07:30 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:34
| 17:48 | | 20:14 | | 21:33 | | 21:24 | 20:33 | | 18:34 | | 17:08

Potential sun hours | 279 | 287 | 368 | 407 | 466 | 474 | 480 | 441 | 378 | 338 | 282 | 266
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0
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SHADOW - Calendar per WTG
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout WTG: S129 - S129

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:34 | 08:14 | 07:29 | 07:28 | 06:33 | 05:57 | 05:56 | 06:26 | 07:06 | 07:46 | 07:30 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:34 | 21:47 | 21:23 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:12 | 07:27 | 07:26 | 06:32 | 05:57 | 05:57 | 06:28 | 07:08 | 07:47 | 07:31 | 08:13
| 17:10 | 17:51 | 18:32 | 20:16 | 20:57 | 21:35 | 21:47 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:34 | 08:11 | 07:25 | 07:24 | 06:30 | 05:56 | 05:58 | 06:29 | 07:09 | 07:48 | 07:33 | 08:14
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:34 | 08:10 | 07:23 | 07:23 | 06:29 | 05:55 | 05:58 | 06:30 | 07:10 | 07:50 | 07:34 | 08:16
| 17:12 | 17:54 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:34 | 08:08 | 07:22 | 07:21 | 06:27 | 05:55 | 05:59 | 06:31 | 07:12 | 07:51 | 07:36 | 08:17
| 17:13 | 17:56 | 18:37 | 20:20 | 21:02 | 21:37 | 21:46 | 21:17 | 20:23 | 19:23 | 17:27 | 17:00

  6 | 08:33 | 08:07 | 07:20 | 07:19 | 06:26 | 05:54 | 06:00 | 06:33 | 07:13 | 07:52 | 07:37 | 08:18
| 17:14 | 17:58 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:16 | 20:21 | 19:21 | 17:25 | 16:59

  7 | 08:33 | 08:06 | 07:18 | 07:17 | 06:24 | 05:54 | 06:00 | 06:34 | 07:14 | 07:54 | 07:38 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 | 06:23 | 05:54 | 06:01 | 06:35 | 07:15 | 07:55 | 07:40 | 08:20
| 17:16 | 18:01 | 18:41 | 20:25 | 21:06 | 21:40 | 21:45 | 21:13 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:33 | 08:03 | 08:14 | 07:13 | 06:21 | 05:53 | 06:02 | 06:36 | 07:17 | 07:57 | 07:41 | 08:21
| 17:18 | 18:01 | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:21 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:44 | 21:10 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 | 08:10 | 07:09 | 06:19 | 05:53 | 06:04 | 06:39 | 07:19 | 07:59 | 07:44 | 08:23
| 17:20 | 18:04 | 19:46 | 20:29 | 21:09 | 21:42 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 | 07:07 | 06:17 | 05:53 | 06:05 | 06:40 | 07:21 | 08:01 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:18 | 16:59

 13 | 08:31 | 07:57 | 08:06 | 07:05 | 06:16 | 05:52 | 06:05 | 06:42 | 07:22 | 08:02 | 07:47 | 08:25
| 17:23 | 18:07 | 19:48 | 20:32 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:07 | 17:16 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:03 | 06:15 | 05:52 | 06:06 | 06:43 | 07:23 | 08:04 | 07:49 | 08:26
| 17:24 | 18:08 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:06 | 17:15 | 16:59

 15 | 08:30 | 07:53 | 08:02 | 07:01 | 06:13 | 05:52 | 06:07 | 06:44 | 07:25 | 08:05 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:15 | 21:44 | 21:40 | 21:01 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 07:00 | 06:12 | 05:52 | 06:08 | 06:45 | 07:26 | 08:06 | 07:52 | 08:27
| 17:26 | 18:11 | 19:53 | 20:36 | 21:16 | 21:44 | 21:40 | 21:00 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:28 | 07:50 | 07:58 | 06:58 | 06:11 | 05:52 | 06:09 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 17:00

 18 | 08:28 | 07:49 | 07:56 | 06:56 | 06:10 | 05:52 | 06:10 | 06:48 | 07:28 | 08:09 | 07:55 | 08:29
| 17:29 | 18:14 | 19:55 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 | 06:09 | 05:52 | 06:11 | 06:49 | 07:30 | 08:11 | 07:56 | 08:29
| 17:31 | 18:16 | 19:57 | 20:40 | 21:19 | 21:46 | 21:37 | 20:55 | 19:55 | 18:55 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:08 | 05:52 | 06:12 | 06:51 | 07:31 | 08:12 | 07:57 | 08:30
| 17:32 | 18:17 | 19:58 | 20:41 | 21:21 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:01

 21 | 08:25 | 07:43 | 07:50 | 06:50 | 06:06 | 05:53 | 06:14 | 06:52 | 07:32 | 08:13 | 07:59 | 08:30
| 17:33 | 18:19 | 20:00 | 20:42 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:42 | 07:48 | 06:49 | 06:05 | 05:53 | 06:15 | 06:53 | 07:34 | 08:15 | 08:00 | 08:31
| 17:35 | 18:21 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:02

 23 | 08:24 | 07:40 | 07:46 | 06:47 | 06:04 | 05:53 | 06:16 | 06:55 | 07:35 | 08:16 | 08:02 | 08:31
| 17:36 | 18:22 | 20:02 | 20:45 | 21:24 | 21:47 | 21:33 | 20:48 | 19:47 | 18:47 | 17:06 | 17:02

 24 | 08:23 | 07:38 | 07:44 | 06:45 | 06:04 | 05:53 | 06:17 | 06:56 | 07:36 | 08:18 | 08:03 | 08:32
| 17:38 | 18:24 | 20:04 | 20:47 | 21:25 | 21:47 | 21:32 | 20:46 | 19:45 | 18:46 | 17:05 | 17:03

 25 | 08:22 | 07:36 | 07:42 | 06:43 | 06:03 | 05:54 | 06:18 | 06:57 | 07:38 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:21 | 07:35 | 07:40 | 06:42 | 06:02 | 05:54 | 06:19 | 06:58 | 07:39 | 08:21 | 08:06 | 08:33
| 17:41 | 18:27 | 20:07 | 20:49 | 21:28 | 21:47 | 21:30 | 20:42 | 19:41 | 18:42 | 17:04 | 17:04

 27 | 08:19 | 07:33 | 07:38 | 06:40 | 06:01 | 05:54 | 06:20 | 07:00 | 07:40 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:51 | 21:29 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:03 | 17:05

 28 | 08:18 | 07:31 | 07:36 | 06:38 | 06:00 | 05:55 | 06:22 | 07:01 | 07:42 | 08:24 | 08:08 | 08:33
| 17:44 | 18:29 | 20:09 | 20:52 | 21:30 | 21:47 | 21:28 | 20:38 | 19:37 | 18:39 | 17:03 | 17:05

 29 | 08:17 | | 07:34 | 06:37 | 05:59 | 05:55 | 06:23 | 07:02 | 07:43 | 08:25 | 08:10 | 08:33
| 17:45 | | 20:11 | 20:53 | 21:31 | 21:47 | 21:26 | 20:36 | 19:35 | 18:37 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:59 | 05:56 | 06:24 | 07:04 | 07:44 | 08:27 | 08:11 | 08:34
| 17:47 | | 20:12 | 20:55 | 21:32 | 21:47 | 21:25 | 20:35 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:15 | | 07:30 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:34
| 17:48 | | 20:14 | | 21:33 | | 21:24 | 20:33 | | 18:34 | | 17:08

Potential sun hours | 279 | 287 | 368 | 407 | 466 | 474 | 480 | 441 | 378 | 338 | 282 | 266
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0
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SHADOW - Calendar per WTG
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout WTG: S130 - S130

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:34 | 08:14 | 07:29 | 07:28 | 06:33 | 05:57 | 05:56 | 06:26 | 07:06 | 07:46 | 07:30 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:34 | 21:47 | 21:23 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:12 | 07:27 | 07:26 | 06:32 | 05:57 | 05:57 | 06:28 | 07:08 | 07:47 | 07:31 | 08:13
| 17:10 | 17:51 | 18:32 | 20:16 | 20:57 | 21:35 | 21:47 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:34 | 08:11 | 07:25 | 07:24 | 06:30 | 05:56 | 05:58 | 06:29 | 07:09 | 07:48 | 07:33 | 08:14
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:34 | 08:10 | 07:23 | 07:22 | 06:29 | 05:55 | 05:58 | 06:30 | 07:10 | 07:50 | 07:34 | 08:16
| 17:12 | 17:54 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:34 | 08:08 | 07:22 | 07:21 | 06:27 | 05:55 | 05:59 | 06:31 | 07:12 | 07:51 | 07:35 | 08:17
| 17:13 | 17:56 | 18:37 | 20:20 | 21:02 | 21:37 | 21:46 | 21:17 | 20:23 | 19:23 | 17:27 | 17:00

  6 | 08:33 | 08:07 | 07:20 | 07:19 | 06:26 | 05:54 | 06:00 | 06:33 | 07:13 | 07:52 | 07:37 | 08:18
| 17:14 | 17:58 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:16 | 20:21 | 19:21 | 17:25 | 16:59

  7 | 08:33 | 08:06 | 07:18 | 07:17 | 06:24 | 05:54 | 06:00 | 06:34 | 07:14 | 07:54 | 07:38 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 | 06:23 | 05:54 | 06:01 | 06:35 | 07:15 | 07:55 | 07:40 | 08:20
| 17:16 | 18:01 | 18:41 | 20:25 | 21:06 | 21:40 | 21:45 | 21:13 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:33 | 08:03 | 08:14 | 07:13 | 06:21 | 05:53 | 06:02 | 06:36 | 07:17 | 07:57 | 07:41 | 08:21
| 17:18 | 18:01 | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:21 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:44 | 21:10 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 | 08:10 | 07:09 | 06:19 | 05:53 | 06:04 | 06:39 | 07:19 | 07:59 | 07:44 | 08:23
| 17:20 | 18:04 | 19:46 | 20:29 | 21:09 | 21:42 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 | 07:07 | 06:17 | 05:53 | 06:05 | 06:40 | 07:21 | 08:01 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:18 | 16:59

 13 | 08:31 | 07:57 | 08:06 | 07:05 | 06:16 | 05:52 | 06:05 | 06:42 | 07:22 | 08:02 | 07:47 | 08:25
| 17:22 | 18:07 | 19:48 | 20:31 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:07 | 17:16 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:03 | 06:15 | 05:52 | 06:06 | 06:43 | 07:23 | 08:04 | 07:49 | 08:26
| 17:24 | 18:08 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:06 | 17:15 | 16:59

 15 | 08:30 | 07:53 | 08:02 | 07:01 | 06:13 | 05:52 | 06:07 | 06:44 | 07:25 | 08:05 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:15 | 21:44 | 21:40 | 21:01 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 07:00 | 06:12 | 05:52 | 06:08 | 06:45 | 07:26 | 08:06 | 07:52 | 08:27
| 17:26 | 18:11 | 19:53 | 20:36 | 21:16 | 21:44 | 21:40 | 21:00 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:28 | 07:50 | 07:58 | 06:58 | 06:11 | 05:52 | 06:09 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 17:00

 18 | 08:28 | 07:49 | 07:56 | 06:56 | 06:10 | 05:52 | 06:10 | 06:48 | 07:28 | 08:09 | 07:55 | 08:29
| 17:29 | 18:14 | 19:55 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 | 06:09 | 05:52 | 06:11 | 06:49 | 07:30 | 08:11 | 07:56 | 08:29
| 17:31 | 18:16 | 19:57 | 20:40 | 21:19 | 21:46 | 21:37 | 20:55 | 19:55 | 18:55 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:08 | 05:52 | 06:12 | 06:51 | 07:31 | 08:12 | 07:57 | 08:30
| 17:32 | 18:17 | 19:58 | 20:41 | 21:21 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:01

 21 | 08:25 | 07:43 | 07:50 | 06:50 | 06:06 | 05:53 | 06:14 | 06:52 | 07:32 | 08:13 | 07:59 | 08:30
| 17:33 | 18:19 | 20:00 | 20:42 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:42 | 07:48 | 06:49 | 06:05 | 05:53 | 06:15 | 06:53 | 07:34 | 08:15 | 08:00 | 08:31
| 17:35 | 18:20 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:01

 23 | 08:23 | 07:40 | 07:46 | 06:47 | 06:04 | 05:53 | 06:16 | 06:55 | 07:35 | 08:16 | 08:02 | 08:31
| 17:36 | 18:22 | 20:02 | 20:45 | 21:24 | 21:47 | 21:33 | 20:48 | 19:47 | 18:47 | 17:06 | 17:02

 24 | 08:23 | 07:38 | 07:44 | 06:45 | 06:03 | 05:53 | 06:17 | 06:56 | 07:36 | 08:18 | 08:03 | 08:32
| 17:38 | 18:24 | 20:04 | 20:47 | 21:25 | 21:47 | 21:32 | 20:46 | 19:45 | 18:46 | 17:05 | 17:03

 25 | 08:22 | 07:36 | 07:42 | 06:43 | 06:03 | 05:54 | 06:18 | 06:57 | 07:38 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:21 | 07:35 | 07:40 | 06:42 | 06:02 | 05:54 | 06:19 | 06:58 | 07:39 | 08:21 | 08:06 | 08:33
| 17:41 | 18:26 | 20:07 | 20:49 | 21:27 | 21:47 | 21:30 | 20:42 | 19:41 | 18:42 | 17:04 | 17:04

 27 | 08:19 | 07:33 | 07:38 | 06:40 | 06:01 | 05:54 | 06:20 | 07:00 | 07:40 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:51 | 21:29 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:03 | 17:05

 28 | 08:18 | 07:31 | 07:36 | 06:38 | 06:00 | 05:55 | 06:21 | 07:01 | 07:42 | 08:24 | 08:08 | 08:33
| 17:44 | 18:29 | 20:09 | 20:52 | 21:30 | 21:47 | 21:28 | 20:38 | 19:37 | 18:39 | 17:03 | 17:05

 29 | 08:17 | | 07:34 | 06:37 | 05:59 | 05:55 | 06:23 | 07:02 | 07:43 | 08:25 | 08:10 | 08:33
| 17:45 | | 20:11 | 20:53 | 21:31 | 21:47 | 21:26 | 20:36 | 19:35 | 18:37 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:58 | 05:56 | 06:24 | 07:04 | 07:44 | 08:27 | 08:11 | 08:34
| 17:47 | | 20:12 | 20:55 | 21:32 | 21:47 | 21:25 | 20:35 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:15 | | 07:30 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:34
| 17:48 | | 20:14 | | 21:33 | | 21:24 | 20:33 | | 18:34 | | 17:08

Potential sun hours | 279 | 287 | 368 | 407 | 466 | 474 | 480 | 441 | 378 | 338 | 282 | 266
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0
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SHADOW - Calendar per WTG
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout WTG: S131 - S131

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|January |February |March |April |May |June |July |August |September|October |November |December
| | | | | | | | | | | |

  1 | 08:34 | 08:14 | 07:29 08:24-08:52/28 | 07:28 | 06:33 | 05:57 | 05:56 | 06:26 | 07:06 | 07:46 | 07:30 08:05-08:14/9 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:34 | 21:47 | 21:23 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:12 | 07:27 08:25-08:51/26 | 07:26 | 06:32 | 05:56 | 05:57 | 06:28 | 07:08 | 07:47 | 07:31 | 08:13
| 17:10 | 17:51 | 18:32 | 20:16 | 20:57 | 21:35 | 21:47 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:34 | 08:11 | 07:25 08:26-08:49/23 | 07:24 | 06:30 | 05:56 | 05:58 | 06:29 | 07:09 | 07:48 | 07:33 | 08:14
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:34 | 08:10 | 07:23 08:28-08:46/18 | 07:22 | 06:29 | 05:55 | 05:58 | 06:30 | 07:10 | 07:50 | 07:34 | 08:16
| 17:12 | 17:54 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:34 | 08:08 | 07:22 08:31-08:42/11 | 07:21 | 06:27 | 05:55 | 05:59 | 06:31 | 07:11 | 07:51 | 07:35 | 08:17
| 17:13 | 17:56 | 18:37 | 20:20 | 21:02 | 21:37 | 21:46 | 21:17 | 20:23 | 19:23 | 17:27 | 17:00

  6 | 08:33 | 08:07 | 07:20 | 07:19 | 06:26 | 05:54 | 06:00 | 06:33 | 07:13 | 07:52 | 07:37 | 08:18
| 17:14 | 17:57 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:16 | 20:21 | 19:21 | 17:25 | 16:59

  7 | 08:33 | 08:06 | 07:18 | 07:17 | 06:24 | 05:54 | 06:00 | 06:34 | 07:14 | 07:54 | 07:38 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 | 06:23 | 05:54 | 06:01 | 06:35 | 07:15 | 07:55 09:09-09:14/5 | 07:40 | 08:20
| 17:16 | 18:01 | 18:41 | 20:25 | 21:05 | 21:40 | 21:45 | 21:13 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:33 | 08:03 | 08:14 | 07:13 | 06:21 | 05:53 | 06:02 | 06:36 | 07:17 | 07:57 09:04-09:19/15 | 07:41 | 08:21
| 17:17 | 18:01 | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:21 | 16:59

 10 | 08:32 | 08:01 08:34-08:45/11 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 09:01-09:21/20 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:44 | 21:10 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 08:31-08:48/17 | 08:10 | 07:09 | 06:19 | 05:53 | 06:04 | 06:39 | 07:19 | 07:59 09:00-09:24/24 | 07:44 | 08:23
| 17:20 | 18:04 | 19:45 | 20:29 | 21:09 | 21:42 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 08:29-08:50/21 | 08:08 | 07:07 | 06:17 | 05:53 | 06:04 | 06:40 | 07:21 | 08:01 08:58-09:24/26 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:17 | 16:59

 13 | 08:31 | 07:57 08:27-08:52/25 | 08:06 | 07:05 | 06:16 | 05:52 | 06:05 | 06:42 | 07:22 | 08:02 08:57-09:26/29 | 07:47 | 08:25
| 17:22 | 18:07 | 19:48 | 20:31 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:07 | 17:16 | 16:59

 14 | 08:30 | 07:55 08:25-08:53/28 | 08:04 | 07:03 | 06:15 | 05:52 | 06:06 | 06:43 | 07:23 | 08:04 08:55-09:26/31 | 07:49 | 08:26
| 17:24 | 18:08 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:06 | 17:15 | 16:59

 15 | 08:30 | 07:53 08:25-08:54/29 | 08:02 | 07:01 | 06:13 | 05:52 | 06:07 | 06:44 | 07:25 | 08:05 08:55-09:27/32 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:15 | 21:44 | 21:40 | 21:01 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 08:24-08:55/31 | 08:00 | 06:59 | 06:12 | 05:52 | 06:08 | 06:45 | 07:26 | 08:06 08:53-09:27/34 | 07:52 | 08:27
| 17:26 | 18:11 | 19:53 | 20:36 | 21:16 | 21:44 | 21:40 | 21:00 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:28 | 07:50 08:23-08:55/32 | 07:58 | 06:58 | 06:11 | 05:52 | 06:09 | 06:47 | 07:27 | 08:08 08:52-09:27/35 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 16:59

 18 | 08:28 | 07:48 08:23-08:56/33 | 07:56 | 06:56 | 06:10 | 05:52 | 06:10 | 06:48 | 07:28 | 08:09 08:52-09:28/36 | 07:55 | 08:29
| 17:29 | 18:14 | 19:55 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 | 07:47 08:22-08:57/35 | 07:54 | 06:54 | 06:09 | 05:52 | 06:11 | 06:49 | 07:30 | 08:11 08:52-09:27/35 | 07:56 | 08:29
| 17:31 | 18:16 | 19:57 | 20:40 | 21:19 | 21:46 | 21:37 | 20:55 | 19:55 | 18:54 | 17:10 | 17:00

 20 | 08:26 | 07:45 08:21-08:57/36 | 07:52 | 06:52 | 06:08 | 05:52 | 06:12 | 06:51 | 07:31 | 08:12 08:52-09:28/36 | 07:57 | 08:30
| 17:32 | 18:17 | 19:58 | 20:41 | 21:21 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:01

 21 | 08:25 | 07:43 08:21-08:56/35 | 07:50 | 06:50 | 06:06 | 05:53 | 06:13 | 06:52 | 07:32 | 08:13 08:51-09:27/36 | 07:59 | 08:30
| 17:33 | 18:19 | 20:00 | 20:42 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:42 08:21-08:57/36 | 07:48 | 06:49 | 06:05 | 05:53 | 06:15 | 06:53 | 07:34 | 08:15 08:52-09:27/35 | 08:00 | 08:31
| 17:35 | 18:20 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:01

 23 | 08:23 | 07:40 08:21-08:57/36 | 07:46 | 06:47 | 06:04 | 05:53 | 06:16 | 06:55 | 07:35 | 08:16 08:53-09:27/34 | 08:02 | 08:31
| 17:36 | 18:22 | 20:02 | 20:45 | 21:24 | 21:47 | 21:33 | 20:48 | 19:47 | 18:47 | 17:06 | 17:02

 24 | 08:23 | 07:38 08:21-08:56/35 | 07:44 | 06:45 | 06:03 | 05:53 | 06:17 | 06:56 | 07:36 | 08:18 08:52-09:26/34 | 08:03 | 08:32
| 17:38 | 18:23 | 20:04 | 20:47 | 21:25 | 21:47 | 21:32 | 20:46 | 19:45 | 18:46 | 17:05 | 17:03

 25 | 08:22 | 07:36 08:21-08:56/35 | 07:42 | 06:43 | 06:03 | 05:54 | 06:18 | 06:57 | 07:38 | 08:19 08:53-09:26/33 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:21 | 07:35 08:21-08:55/34 | 07:40 | 06:42 | 06:02 | 05:54 | 06:19 | 06:58 | 07:39 | 08:21 08:53-09:24/31 | 08:06 | 08:33
| 17:41 | 18:26 | 20:07 | 20:49 | 21:27 | 21:47 | 21:30 | 20:42 | 19:41 | 18:42 | 17:04 | 17:04

 27 | 08:19 | 07:33 08:22-08:54/32 | 07:38 | 06:40 | 06:01 | 05:54 | 06:20 | 07:00 | 07:40 | 08:22 08:55-09:24/29 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:51 | 21:29 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:03 | 17:05

 28 | 08:18 | 07:31 08:23-08:54/31 | 07:36 | 06:38 | 06:00 | 05:55 | 06:21 | 07:01 | 07:42 | 08:24 08:55-09:22/27 | 08:08 | 08:33
| 17:44 | 18:29 | 20:09 | 20:52 | 21:30 | 21:47 | 21:28 | 20:38 | 19:37 | 18:39 | 17:03 | 17:05

 29 | 08:17 | | 07:34 | 06:37 | 05:59 | 05:55 | 06:23 | 07:02 | 07:43 | 08:25 08:57-09:21/24 | 08:10 | 08:33
| 17:45 | | 20:11 | 20:53 | 21:31 | 21:47 | 21:26 | 20:36 | 19:35 | 18:37 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:58 | 05:56 | 06:24 | 07:04 | 07:44 | 08:27 08:58-09:19/21 | 08:11 | 08:34
| 17:47 | | 20:12 | 20:55 | 21:32 | 21:47 | 21:25 | 20:35 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:15 | | 07:30 | | 05:58 | | 06:25 | 07:05 | | 08:28 09:01-09:17/16 | | 08:34
| 17:48 | | 20:14 | | 21:33 | | 21:24 | 20:33 | | 18:34 | | 17:08

Potential sun hours | 279 | 287 | 368 | 407 | 466 | 475 | 480 | 441 | 378 | 338 | 282 | 266
Sum of minutes with flicker 0 572 106 0 0 0 0 0 0 678 9 0
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SHADOW - Calendar per WTG
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout WTG: S132 - S132

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|January |February |March |April |May |June |July |August |September |October |November|December
| | | | | | | | | | | |

  1 | 08:34 | 08:14 | 07:29 | 07:28 07:50-08:04/14 | 06:33 | 05:57 | 05:56 | 06:26 | 07:06 07:37-08:10/33 | 07:46 | 07:30 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:34 | 21:47 | 21:23 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:12 | 07:27 | 07:26 07:47-08:07/20 | 06:32 | 05:56 | 05:57 | 06:28 | 07:08 07:36-08:09/33 | 07:47 | 07:31 | 08:13
| 17:10 | 17:51 | 18:32 | 20:16 | 20:57 | 21:35 | 21:47 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:34 | 08:11 | 07:25 | 07:24 07:45-08:08/23 | 06:30 | 05:56 | 05:58 | 06:29 | 07:09 07:37-08:10/33 | 07:48 | 07:33 | 08:14
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:34 | 08:10 | 07:23 | 07:22 07:44-08:10/26 | 06:29 | 05:55 | 05:58 | 06:30 | 07:10 07:37-08:09/32 | 07:50 | 07:34 | 08:16
| 17:12 | 17:54 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:34 | 08:08 | 07:22 | 07:20 07:43-08:11/28 | 06:27 | 05:55 | 05:59 | 06:31 | 07:11 07:37-08:08/31 | 07:51 | 07:35 | 08:17
| 17:13 | 17:56 | 18:37 | 20:20 | 21:02 | 21:37 | 21:46 | 21:17 | 20:23 | 19:23 | 17:27 | 17:00

  6 | 08:33 | 08:07 | 07:20 | 07:19 07:42-08:11/29 | 06:26 | 05:54 | 06:00 | 06:33 | 07:13 07:37-08:06/29 | 07:52 | 07:37 | 08:18
| 17:14 | 17:57 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:16 | 20:21 | 19:21 | 17:25 | 16:59

  7 | 08:33 | 08:06 | 07:18 | 07:17 07:40-08:12/32 | 06:24 | 05:54 | 06:00 | 06:34 | 07:14 07:38-08:06/28 | 07:54 | 07:38 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 07:40-08:12/32 | 06:23 | 05:54 | 06:01 | 06:35 | 07:15 07:38-08:04/26 | 07:55 | 07:40 | 08:20
| 17:16 | 18:01 | 18:41 | 20:25 | 21:06 | 21:40 | 21:45 | 21:13 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:33 | 08:03 | 08:14 | 07:13 07:39-08:12/33 | 06:21 | 05:53 | 06:02 | 06:36 | 07:17 07:39-08:02/23 | 07:57 | 07:41 | 08:21
| 17:17 | 18:01 | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:21 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 07:38-08:11/33 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 07:40-08:00/20 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:44 | 21:10 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 | 08:10 | 07:09 07:38-08:11/33 | 06:19 | 05:53 | 06:04 | 06:39 | 07:19 07:43-07:58/15 | 07:59 | 07:44 | 08:23
| 17:20 | 18:04 | 19:45 | 20:29 | 21:09 | 21:42 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 | 07:07 07:38-08:11/33 | 06:17 | 05:53 | 06:04 | 06:40 | 07:21 07:47-07:53/6 | 08:01 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:17 | 16:59

 13 | 08:31 | 07:57 | 08:06 | 07:05 07:37-08:10/33 | 06:16 | 05:52 | 06:05 | 06:42 | 07:22 | 08:02 | 07:47 | 08:25
| 17:22 | 18:07 | 19:48 | 20:31 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:07 | 17:16 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:03 07:37-08:09/32 | 06:15 | 05:52 | 06:06 | 06:43 | 07:23 | 08:04 | 07:49 | 08:26
| 17:24 | 18:08 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:06 | 17:15 | 16:59

 15 | 08:30 | 07:53 | 08:02 | 07:01 07:38-08:09/31 | 06:13 | 05:52 | 06:07 | 06:44 | 07:25 | 08:05 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:15 | 21:44 | 21:40 | 21:01 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 06:59 07:39-08:08/29 | 06:12 | 05:52 | 06:08 | 06:45 | 07:26 | 08:06 | 07:52 | 08:27
| 17:26 | 18:11 | 19:53 | 20:36 | 21:16 | 21:44 | 21:40 | 21:00 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:28 | 07:50 | 07:58 | 06:58 07:39-08:07/28 | 06:11 | 05:52 | 06:09 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 16:59

 18 | 08:28 | 07:48 | 07:56 | 06:56 07:40-08:05/25 | 06:10 | 05:52 | 06:10 | 06:48 | 07:28 | 08:09 | 07:55 | 08:29
| 17:29 | 18:14 | 19:55 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 07:40-08:03/23 | 06:09 | 05:52 | 06:11 | 06:49 | 07:30 | 08:11 | 07:56 | 08:29
| 17:31 | 18:16 | 19:57 | 20:40 | 21:19 | 21:46 | 21:37 | 20:55 | 19:55 | 18:54 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 07:42-08:02/20 | 06:07 | 05:52 | 06:12 | 06:51 | 07:31 | 08:12 | 07:57 | 08:30
| 17:32 | 18:17 | 19:58 | 20:41 | 21:21 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:01

 21 | 08:25 | 07:43 | 07:50 | 06:50 07:44-07:59/15 | 06:06 | 05:53 | 06:13 | 06:52 07:51-08:01/10 | 07:32 | 08:13 | 07:59 | 08:30
| 17:33 | 18:19 | 20:00 | 20:42 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:42 | 07:48 | 06:49 07:47-07:55/8 | 06:05 | 05:53 | 06:15 | 06:53 07:49-08:05/16 | 07:34 | 08:15 | 08:00 | 08:31
| 17:35 | 18:20 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:01

 23 | 08:23 | 07:40 | 07:46 | 06:47 | 06:04 | 05:53 | 06:16 | 06:55 07:46-08:06/20 | 07:35 | 08:16 | 08:02 | 08:31
| 17:36 | 18:22 | 20:02 | 20:45 | 21:24 | 21:47 | 21:33 | 20:48 | 19:47 | 18:47 | 17:06 | 17:02

 24 | 08:23 | 07:38 | 07:44 | 06:45 | 06:03 | 05:53 | 06:17 | 06:56 07:44-08:07/23 | 07:36 | 08:18 | 08:03 | 08:32
| 17:38 | 18:23 | 20:04 | 20:47 | 21:25 | 21:47 | 21:32 | 20:46 | 19:45 | 18:46 | 17:05 | 17:03

 25 | 08:22 | 07:36 | 07:42 | 06:43 | 06:03 | 05:54 | 06:18 | 06:57 07:42-08:08/26 | 07:38 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:21 | 07:34 | 07:40 | 06:42 | 06:02 | 05:54 | 06:19 | 06:58 07:42-08:10/28 | 07:39 | 08:21 | 08:06 | 08:33
| 17:41 | 18:26 | 20:07 | 20:49 | 21:27 | 21:47 | 21:30 | 20:42 | 19:41 | 18:42 | 17:04 | 17:04

 27 | 08:19 | 07:33 | 07:38 | 06:40 | 06:01 | 05:54 | 06:20 | 07:00 07:40-08:10/30 | 07:40 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:51 | 21:29 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:03 | 17:05

 28 | 08:18 | 07:31 | 07:36 | 06:38 | 06:00 | 05:55 | 06:21 | 07:01 07:39-08:10/31 | 07:42 | 08:24 | 08:08 | 08:33
| 17:44 | 18:29 | 20:09 | 20:52 | 21:30 | 21:47 | 21:28 | 20:38 | 19:37 | 18:39 | 17:03 | 17:05

 29 | 08:17 | | 07:34 | 06:37 | 05:59 | 05:55 | 06:23 | 07:02 07:38-08:10/32 | 07:43 | 08:25 | 08:10 | 08:33
| 17:45 | | 20:11 | 20:53 | 21:31 | 21:47 | 21:26 | 20:36 | 19:35 | 18:37 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:58 | 05:56 | 06:24 | 07:04 07:38-08:11/33 | 07:44 | 08:27 | 08:11 | 08:34
| 17:47 | | 20:12 | 20:55 | 21:32 | 21:47 | 21:25 | 20:35 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:15 | | 07:30 07:56-08:00/4 | | 05:58 | | 06:25 | 07:05 07:37-08:10/33 | | 08:28 | | 08:34
| 17:48 | | 20:14 | | 21:33 | | 21:24 | 20:33 | | 18:34 | | 17:08

Potential sun hours | 279 | 287 | 368 | 407 | 466 | 475 | 480 | 441 | 378 | 338 | 282 | 266
Sum of minutes with flicker 0 0 4 580 0 0 0 282 309 0 0 0
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SHADOW - Calendar per WTG
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout WTG: S134 - S134

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:34 | 08:14 | 07:29 | 07:28 | 06:33 | 05:57 | 05:56 | 06:26 | 07:06 | 07:46 | 07:30 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:34 | 21:47 | 21:23 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:12 | 07:27 | 07:26 | 06:32 | 05:56 | 05:57 | 06:28 | 07:08 | 07:47 | 07:31 | 08:13
| 17:10 | 17:51 | 18:32 | 20:16 | 20:58 | 21:35 | 21:47 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:34 | 08:11 | 07:25 | 07:24 | 06:30 | 05:56 | 05:58 | 06:29 | 07:09 | 07:48 | 07:33 | 08:14
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:34 | 08:10 | 07:23 | 07:22 | 06:29 | 05:55 | 05:58 | 06:30 | 07:10 | 07:50 | 07:34 | 08:16
| 17:12 | 17:54 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:34 | 08:08 | 07:22 | 07:21 | 06:27 | 05:55 | 05:59 | 06:31 | 07:12 | 07:51 | 07:36 | 08:17
| 17:13 | 17:56 | 18:37 | 20:20 | 21:02 | 21:37 | 21:46 | 21:17 | 20:23 | 19:23 | 17:27 | 17:00

  6 | 08:33 | 08:07 | 07:20 | 07:19 | 06:26 | 05:54 | 06:00 | 06:33 | 07:13 | 07:52 | 07:37 | 08:18
| 17:14 | 17:57 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:16 | 20:21 | 19:21 | 17:25 | 16:59

  7 | 08:33 | 08:06 | 07:18 | 07:17 | 06:24 | 05:54 | 06:00 | 06:34 | 07:14 | 07:54 | 07:39 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 | 06:23 | 05:54 | 06:01 | 06:35 | 07:15 | 07:55 | 07:40 | 08:20
| 17:16 | 18:01 | 18:41 | 20:25 | 21:06 | 21:40 | 21:45 | 21:13 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:33 | 08:03 | 08:14 | 07:13 | 06:21 | 05:53 | 06:02 | 06:36 | 07:17 | 07:57 | 07:41 | 08:21
| 17:17 | 18:01 | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:21 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:44 | 21:10 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 | 08:10 | 07:09 | 06:19 | 05:53 | 06:04 | 06:39 | 07:19 | 07:59 | 07:44 | 08:23
| 17:20 | 18:04 | 19:46 | 20:29 | 21:09 | 21:42 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 | 07:07 | 06:17 | 05:53 | 06:04 | 06:40 | 07:21 | 08:01 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:17 | 16:59

 13 | 08:31 | 07:57 | 08:06 | 07:05 | 06:16 | 05:52 | 06:05 | 06:42 | 07:22 | 08:02 | 07:47 | 08:25
| 17:22 | 18:07 | 19:48 | 20:32 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:07 | 17:16 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:03 | 06:15 | 05:52 | 06:06 | 06:43 | 07:23 | 08:04 | 07:49 | 08:26
| 17:24 | 18:08 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:06 | 17:15 | 16:59

 15 | 08:30 | 07:53 | 08:02 | 07:01 | 06:13 | 05:52 | 06:07 | 06:44 | 07:25 | 08:05 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:15 | 21:44 | 21:40 | 21:01 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 07:00 | 06:12 | 05:52 | 06:08 | 06:45 | 07:26 | 08:06 | 07:52 | 08:27
| 17:26 | 18:11 | 19:53 | 20:36 | 21:16 | 21:44 | 21:40 | 21:00 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:28 | 07:50 | 07:58 | 06:58 | 06:11 | 05:52 | 06:09 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 16:59

 18 | 08:28 | 07:49 | 07:56 | 06:56 | 06:10 | 05:52 | 06:10 | 06:48 | 07:28 | 08:09 | 07:55 | 08:29
| 17:29 | 18:14 | 19:55 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 | 06:09 | 05:52 | 06:11 | 06:49 | 07:30 | 08:11 | 07:56 | 08:29
| 17:31 | 18:16 | 19:57 | 20:40 | 21:20 | 21:46 | 21:37 | 20:55 | 19:55 | 18:54 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:07 | 05:52 | 06:12 | 06:51 | 07:31 | 08:12 | 07:57 | 08:30
| 17:32 | 18:17 | 19:58 | 20:41 | 21:21 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:01

 21 | 08:25 | 07:43 | 07:50 | 06:50 | 06:06 | 05:53 | 06:13 | 06:52 | 07:32 | 08:13 | 07:59 | 08:30
| 17:33 | 18:19 | 20:00 | 20:43 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:42 | 07:48 | 06:49 | 06:05 | 05:53 | 06:15 | 06:53 | 07:34 | 08:15 | 08:00 | 08:31
| 17:35 | 18:20 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:01

 23 | 08:24 | 07:40 | 07:46 | 06:47 | 06:04 | 05:53 | 06:16 | 06:55 | 07:35 | 08:16 | 08:02 | 08:31
| 17:36 | 18:22 | 20:02 | 20:45 | 21:24 | 21:47 | 21:33 | 20:48 | 19:47 | 18:47 | 17:06 | 17:02

 24 | 08:23 | 07:38 | 07:44 | 06:45 | 06:03 | 05:53 | 06:17 | 06:56 | 07:36 | 08:18 | 08:03 | 08:32
| 17:38 | 18:23 | 20:04 | 20:47 | 21:25 | 21:47 | 21:32 | 20:46 | 19:45 | 18:46 | 17:05 | 17:03

 25 | 08:22 | 07:36 | 07:42 | 06:43 | 06:03 | 05:54 | 06:18 | 06:57 | 07:38 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:21 | 07:35 | 07:40 | 06:42 | 06:02 | 05:54 | 06:19 | 06:58 | 07:39 | 08:21 | 08:06 | 08:33
| 17:41 | 18:26 | 20:07 | 20:49 | 21:28 | 21:47 | 21:30 | 20:42 | 19:41 | 18:42 | 17:04 | 17:04

 27 | 08:19 | 07:33 | 07:38 | 06:40 | 06:01 | 05:54 | 06:20 | 07:00 | 07:40 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:51 | 21:29 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:03 | 17:05

 28 | 08:18 | 07:31 | 07:36 | 06:38 | 06:00 | 05:55 | 06:21 | 07:01 | 07:42 | 08:24 | 08:08 | 08:33
| 17:44 | 18:29 | 20:09 | 20:52 | 21:30 | 21:47 | 21:28 | 20:38 | 19:37 | 18:39 | 17:03 | 17:05

 29 | 08:17 | | 07:34 | 06:37 | 05:59 | 05:55 | 06:23 | 07:02 | 07:43 | 08:25 | 08:10 | 08:33
| 17:45 | | 20:11 | 20:53 | 21:31 | 21:47 | 21:26 | 20:36 | 19:35 | 18:37 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:58 | 05:56 | 06:24 | 07:04 | 07:44 | 08:27 | 08:11 | 08:34
| 17:47 | | 20:12 | 20:55 | 21:32 | 21:47 | 21:25 | 20:35 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:15 | | 07:30 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:34
| 17:48 | | 20:14 | | 21:33 | | 21:24 | 20:33 | | 18:34 | | 17:08

Potential sun hours | 279 | 287 | 368 | 407 | 466 | 475 | 480 | 441 | 378 | 338 | 282 | 266
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0
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SHADOW - Calendar per WTG
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout WTG: S135 - S135

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|January |February |March |April |May |June |July |August |September|October |November |December
| | | | | | | | | | | |

  1 | 08:34 09:15-09:41/26 | 08:14 | 07:29 | 07:28 | 06:33 | 05:57 | 05:56 | 06:26 | 07:06 | 07:46 | 07:30 | 08:12 09:03-09:26/23 
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:34 | 21:47 | 21:23 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 09:15-09:42/27 | 08:12 | 07:27 | 07:26 | 06:32 | 05:56 | 05:57 | 06:28 | 07:08 | 07:47 | 07:31 | 08:13 09:03-09:26/23 
| 17:10 | 17:51 | 18:32 | 20:16 | 20:58 | 21:35 | 21:47 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:34 09:16-09:42/26 | 08:11 | 07:25 | 07:24 | 06:30 | 05:56 | 05:58 | 06:29 | 07:09 | 07:48 | 07:33 | 08:14 09:03-09:28/25 
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:34 09:17-09:43/26 | 08:10 | 07:23 | 07:22 | 06:29 | 05:55 | 05:58 | 06:30 | 07:10 | 07:50 | 07:34 | 08:16 09:03-09:28/25 
| 17:12 | 17:54 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:34 09:17-09:43/26 | 08:08 | 07:22 | 07:20 | 06:27 | 05:55 | 05:59 | 06:31 | 07:11 | 07:51 | 07:36 | 08:17 09:03-09:29/26 
| 17:13 | 17:56 | 18:37 | 20:20 | 21:02 | 21:37 | 21:46 | 21:17 | 20:23 | 19:23 | 17:27 | 16:59

  6 | 08:33 09:17-09:43/26 | 08:07 | 07:20 | 07:19 | 06:26 | 05:54 | 06:00 | 06:33 | 07:13 | 07:52 | 07:37 | 08:18 09:03-09:29/26 
| 17:14 | 17:57 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:16 | 20:21 | 19:21 | 17:25 | 16:59

  7 | 08:33 09:18-09:44/26 | 08:06 | 07:18 | 07:17 | 06:24 | 05:54 | 06:00 | 06:34 | 07:14 | 07:54 | 07:38 | 08:19 09:04-09:29/25 
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 09:19-09:44/25 | 08:04 | 08:16 | 07:15 | 06:23 | 05:54 | 06:01 | 06:35 | 07:15 | 07:55 | 07:40 | 08:20 09:04-09:30/26 
| 17:16 | 18:01 | 18:41 | 20:25 | 21:06 | 21:40 | 21:45 | 21:13 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:33 09:19-09:44/25 | 08:03 | 08:14 | 07:13 | 06:21 | 05:53 | 06:02 | 06:36 | 07:17 | 07:57 | 07:41 | 08:21 09:04-09:30/26 
| 17:17 | 18:01 | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:21 | 16:59

 10 | 08:32 09:21-09:44/23 | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22 09:04-09:31/27 
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:44 | 21:10 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 09:21-09:44/23 | 08:00 | 08:10 | 07:09 | 06:18 | 05:53 | 06:04 | 06:39 | 07:19 | 07:59 | 07:44 | 08:23 09:05-09:31/26 
| 17:20 | 18:04 | 19:45 | 20:29 | 21:09 | 21:42 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 09:22-09:44/22 | 07:58 | 08:08 | 07:07 | 06:17 | 05:52 | 06:04 | 06:40 | 07:21 | 08:01 | 07:46 | 08:24 09:05-09:32/27 
| 17:21 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:17 | 16:59

 13 | 08:31 09:23-09:44/21 | 07:57 | 08:06 | 07:05 | 06:16 | 05:52 | 06:05 | 06:41 | 07:22 | 08:02 | 07:47 | 08:25 09:06-09:33/27 
| 17:22 | 18:07 | 19:48 | 20:31 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:07 | 17:16 | 16:59

 14 | 08:30 09:23-09:43/20 | 07:55 | 08:04 | 07:03 | 06:15 | 05:52 | 06:06 | 06:43 | 07:23 | 08:04 | 07:49 | 08:26 09:06-09:33/27 
| 17:24 | 18:08 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:06 | 17:15 | 16:59

 15 | 08:30 09:25-09:43/18 | 07:53 | 08:02 | 07:01 | 06:13 | 05:52 | 06:07 | 06:44 | 07:25 | 08:05 | 07:50 | 08:26 09:07-09:34/27 
| 17:25 | 18:10 | 19:51 | 20:34 | 21:15 | 21:44 | 21:40 | 21:01 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 09:26-09:42/16 | 07:52 | 08:00 | 06:59 | 06:12 | 05:52 | 06:08 | 06:45 | 07:26 | 08:06 | 07:52 | 08:27 09:08-09:35/27 
| 17:26 | 18:11 | 19:53 | 20:36 | 21:16 | 21:44 | 21:40 | 21:00 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:28 09:28-09:41/13 | 07:50 | 07:58 | 06:58 | 06:11 | 05:52 | 06:09 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28 09:07-09:34/27 
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 16:59

 18 | 08:28 09:30-09:39/9 | 07:49 | 07:56 | 06:56 | 06:10 | 05:52 | 06:10 | 06:48 | 07:28 | 08:09 | 07:55 | 08:29 09:08-09:35/27 
| 17:29 | 18:14 | 19:55 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 09:34-09:35/1 | 07:47 | 07:54 | 06:54 | 06:09 | 05:52 | 06:11 | 06:49 | 07:30 | 08:11 | 07:56 | 08:29 09:09-09:36/27 
| 17:30 | 18:16 | 19:57 | 20:40 | 21:19 | 21:46 | 21:37 | 20:55 | 19:55 | 18:54 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:07 | 05:52 | 06:12 | 06:51 | 07:31 | 08:12 | 07:57 | 08:30 09:09-09:36/27 
| 17:32 | 18:17 | 19:58 | 20:41 | 21:21 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:00

 21 | 08:25 | 07:43 | 07:50 | 06:50 | 06:06 | 05:52 | 06:13 | 06:52 | 07:32 | 08:13 | 07:59 | 08:30 09:10-09:37/27 
| 17:33 | 18:19 | 20:00 | 20:42 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:42 | 07:48 | 06:49 | 06:05 | 05:53 | 06:15 | 06:53 | 07:34 | 08:15 | 08:00 | 08:31 09:10-09:37/27 
| 17:35 | 18:20 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:01

 23 | 08:24 | 07:40 | 07:46 | 06:47 | 06:04 | 05:53 | 06:16 | 06:54 | 07:35 | 08:16 | 08:02 | 08:31 09:11-09:38/27 
| 17:36 | 18:22 | 20:02 | 20:45 | 21:24 | 21:47 | 21:33 | 20:48 | 19:47 | 18:47 | 17:06 | 17:02

 24 | 08:23 | 07:38 | 07:44 | 06:45 | 06:03 | 05:53 | 06:17 | 06:56 | 07:36 | 08:18 | 08:03 09:08-09:17/9 | 08:32 09:11-09:38/27 
| 17:38 | 18:23 | 20:04 | 20:47 | 21:25 | 21:47 | 21:32 | 20:46 | 19:45 | 18:46 | 17:05 | 17:03

 25 | 08:22 | 07:36 | 07:42 | 06:43 | 06:02 | 05:54 | 06:18 | 06:57 | 07:38 | 08:19 | 08:04 09:06-09:19/13 | 08:32 09:11-09:38/27 
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:21 | 07:35 | 07:40 | 06:42 | 06:02 | 05:54 | 06:19 | 06:58 | 07:39 | 08:21 | 08:06 09:04-09:20/16 | 08:33 09:12-09:39/27 
| 17:41 | 18:26 | 20:07 | 20:49 | 21:28 | 21:47 | 21:30 | 20:42 | 19:41 | 18:42 | 17:04 | 17:04

 27 | 08:19 | 07:33 | 07:38 | 06:40 | 06:01 | 05:54 | 06:20 | 07:00 | 07:40 | 08:22 | 08:07 09:04-09:22/18 | 08:33 09:13-09:39/26 
| 17:42 | 18:28 | 20:08 | 20:51 | 21:29 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:03 | 17:05

 28 | 08:18 | 07:31 | 07:36 | 06:38 | 06:00 | 05:55 | 06:21 | 07:01 | 07:42 | 08:24 | 08:08 09:04-09:23/19 | 08:33 09:13-09:40/27 
| 17:44 | 18:29 | 20:09 | 20:52 | 21:30 | 21:47 | 21:28 | 20:38 | 19:37 | 18:39 | 17:03 | 17:05

 29 | 08:17 | | 07:34 | 06:37 | 05:59 | 05:55 | 06:23 | 07:02 | 07:43 | 08:25 | 08:10 09:04-09:25/21 | 08:33 09:13-09:40/27 
| 17:45 | | 20:11 | 20:53 | 21:31 | 21:47 | 21:26 | 20:36 | 19:35 | 18:37 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:58 | 05:56 | 06:24 | 07:04 | 07:44 | 08:27 | 08:11 09:03-09:25/22 | 08:34 09:14-09:40/26 
| 17:47 | | 20:12 | 20:55 | 21:32 | 21:47 | 21:25 | 20:35 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:15 | | 07:30 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:34 09:14-09:41/27 
| 17:48 | | 20:14 | | 21:33 | | 21:24 | 20:33 | | 18:34 | | 17:08

Potential sun hours | 279 | 287 | 368 | 407 | 466 | 475 | 480 | 441 | 378 | 338 | 282 | 266
Sum of minutes with flicker 399 0 0 0 0 0 0 0 0 0 118 816
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SHADOW - Calendar per WTG
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout WTG: S136 - S136

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|January |February |March |April |May |June |July |August |September |October |November|December
| | | | | | | | | | | |

  1 | 08:34 | 08:14 | 07:29 07:56-08:21/25 | 07:28 | 06:33 | 05:57 | 05:56 | 06:26 | 07:06 | 07:46 08:31-08:58/27 | 07:30 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:34 | 21:47 | 21:23 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:12 | 07:27 07:54-08:21/27 | 07:26 | 06:32 | 05:56 | 05:57 | 06:27 | 07:08 | 07:47 08:29-08:59/30 | 07:31 | 08:13
| 17:10 | 17:51 | 18:32 | 20:16 | 20:58 | 21:35 | 21:47 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:34 | 08:11 | 07:25 07:53-08:22/29 | 07:24 | 06:30 | 05:56 | 05:57 | 06:29 | 07:09 | 07:48 08:28-08:59/31 | 07:33 | 08:15
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:34 | 08:10 | 07:23 07:52-08:22/30 | 07:22 | 06:29 | 05:55 | 05:58 | 06:30 | 07:10 | 07:50 08:28-08:59/31 | 07:34 | 08:16
| 17:12 | 17:54 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:34 | 08:08 | 07:22 07:51-08:23/32 | 07:20 | 06:27 | 05:55 | 05:59 | 06:31 | 07:11 | 07:51 08:27-08:59/32 | 07:36 | 08:17
| 17:13 | 17:56 | 18:37 | 20:20 | 21:02 | 21:37 | 21:46 | 21:17 | 20:23 | 19:23 | 17:27 | 16:59

  6 | 08:33 | 08:07 | 07:20 07:51-08:23/32 | 07:19 | 06:26 | 05:54 | 06:00 | 06:33 | 07:13 | 07:52 08:27-08:59/32 | 07:37 | 08:18
| 17:14 | 17:57 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:16 | 20:21 | 19:21 | 17:25 | 16:59

  7 | 08:33 | 08:06 | 07:18 07:50-08:22/32 | 07:17 | 06:24 | 05:54 | 06:00 | 06:34 | 07:14 | 07:54 08:27-08:58/31 | 07:38 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 08:50-09:22/32 | 07:15 | 06:23 | 05:54 | 06:01 | 06:35 | 07:15 | 07:55 08:26-08:58/32 | 07:40 | 08:20
| 17:16 | 18:01 | 18:41 | 20:25 | 21:06 | 21:40 | 21:45 | 21:13 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:33 | 08:03 | 08:14 08:50-09:22/32 | 07:13 | 06:21 | 05:53 | 06:02 | 06:36 | 07:17 | 07:57 08:27-08:58/31 | 07:41 | 08:21
| 17:17 | 18:01 | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:21 | 16:59

 10 | 08:32 | 08:01 | 08:12 08:50-09:21/31 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 08:27-08:56/29 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:44 | 21:10 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 | 08:10 08:50-09:20/30 | 07:09 | 06:18 | 05:53 | 06:04 | 06:39 | 07:19 | 07:59 08:28-08:56/28 | 07:44 | 08:23
| 17:20 | 18:04 | 19:45 | 20:29 | 21:09 | 21:42 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 08:51-09:19/28 | 07:07 | 06:17 | 05:52 | 06:04 | 06:40 | 07:21 | 08:01 08:28-08:54/26 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:17 | 16:59

 13 | 08:31 | 07:57 | 08:06 08:51-09:18/27 | 07:05 | 06:16 | 05:52 | 06:05 | 06:41 | 07:22 | 08:02 08:29-08:53/24 | 07:47 | 08:25
| 17:22 | 18:07 | 19:48 | 20:31 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:07 | 17:16 | 16:59

 14 | 08:30 | 07:55 | 08:04 08:52-09:16/24 | 07:03 | 06:15 | 05:52 | 06:06 | 06:43 | 07:23 | 08:04 08:30-08:51/21 | 07:49 | 08:26
| 17:24 | 18:08 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:06 | 17:15 | 16:59

 15 | 08:30 | 07:53 | 08:02 08:53-09:14/21 | 07:01 | 06:13 | 05:52 | 06:07 | 06:44 | 07:25 | 08:05 08:33-08:50/17 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:15 | 21:44 | 21:40 | 21:01 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 08:55-09:12/17 | 06:59 | 06:12 | 05:52 | 06:08 | 06:45 | 07:26 | 08:06 08:35-08:46/11 | 07:52 | 08:27
| 17:26 | 18:11 | 19:53 | 20:36 | 21:16 | 21:44 | 21:40 | 21:00 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:28 | 07:50 | 07:58 08:58-09:09/11 | 06:58 | 06:11 | 05:52 | 06:09 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 16:59

 18 | 08:28 | 07:49 | 07:56 | 06:56 | 06:10 | 05:52 | 06:10 | 06:48 | 07:28 | 08:09 | 07:55 | 08:29
| 17:29 | 18:14 | 19:55 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 | 06:09 | 05:52 | 06:11 | 06:49 | 07:30 | 08:11 | 07:56 | 08:29
| 17:30 | 18:16 | 19:57 | 20:40 | 21:20 | 21:46 | 21:37 | 20:55 | 19:55 | 18:54 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:07 | 05:52 | 06:12 | 06:51 | 07:31 | 08:12 | 07:57 | 08:30
| 17:32 | 18:17 | 19:58 | 20:41 | 21:21 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:00

 21 | 08:25 | 07:43 | 07:50 | 06:50 | 06:06 | 05:52 | 06:13 | 06:52 | 07:32 | 08:13 | 07:59 | 08:30
| 17:33 | 18:19 | 20:00 | 20:42 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:42 | 07:48 | 06:49 | 06:05 | 05:53 | 06:15 | 06:53 | 07:34 | 08:15 | 08:00 | 08:31
| 17:35 | 18:20 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:01

 23 | 08:24 | 07:40 | 07:46 | 06:47 | 06:04 | 05:53 | 06:16 | 06:54 | 07:35 | 08:16 | 08:02 | 08:31
| 17:36 | 18:22 | 20:02 | 20:45 | 21:24 | 21:47 | 21:33 | 20:48 | 19:47 | 18:47 | 17:06 | 17:02

 24 | 08:23 | 07:38 | 07:44 | 06:45 | 06:03 | 05:53 | 06:17 | 06:56 | 07:36 | 08:18 | 08:03 | 08:32
| 17:38 | 18:23 | 20:04 | 20:47 | 21:25 | 21:47 | 21:32 | 20:46 | 19:45 | 18:46 | 17:05 | 17:02

 25 | 08:22 | 07:36 08:08-08:09/1 | 07:42 | 06:43 | 06:02 | 05:54 | 06:18 | 06:57 | 07:38 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:21 | 07:35 08:01-08:15/14 | 07:40 | 06:42 | 06:02 | 05:54 | 06:19 | 06:58 | 07:39 08:42-08:49/7 | 08:21 | 08:06 | 08:33
| 17:41 | 18:26 | 20:07 | 20:49 | 21:28 | 21:47 | 21:30 | 20:42 | 19:41 | 18:42 | 17:04 | 17:04

 27 | 08:20 | 07:33 07:58-08:17/19 | 07:38 | 06:40 | 06:01 | 05:54 | 06:20 | 07:00 | 07:40 08:38-08:53/15 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:51 | 21:29 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:03 | 17:04

 28 | 08:18 | 07:31 07:57-08:20/23 | 07:36 | 06:38 | 06:00 | 05:55 | 06:21 | 07:01 | 07:42 08:36-08:55/19 | 08:24 | 08:08 | 08:33
| 17:44 | 18:29 | 20:09 | 20:52 | 21:30 | 21:47 | 21:28 | 20:38 | 19:37 | 18:39 | 17:03 | 17:05

 29 | 08:17 | | 07:34 | 06:37 | 05:59 | 05:55 | 06:23 | 07:02 | 07:43 08:33-08:56/23 | 08:25 | 08:10 | 08:33
| 17:45 | | 20:11 | 20:53 | 21:31 | 21:47 | 21:26 | 20:36 | 19:35 | 18:37 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:58 | 05:56 | 06:24 | 07:04 | 07:44 08:31-08:57/26 | 08:27 | 08:11 | 08:34
| 17:47 | | 20:12 | 20:55 | 21:32 | 21:47 | 21:25 | 20:35 | 19:33 | 18:36 | 17:01 | 17:07

 31 | 08:15 | | 07:30 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:34
| 17:48 | | 20:14 | | 21:33 | | 21:24 | 20:33 | | 18:34 | | 17:08

Potential sun hours | 279 | 287 | 368 | 407 | 466 | 475 | 480 | 441 | 378 | 338 | 282 | 266
Sum of minutes with flicker 0 57 460 0 0 0 0 0 90 433 0 0
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SHADOW - Calendar per WTG
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout WTG: S137 - S137

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:34 | 08:14 | 07:29 | 07:28 | 06:33 | 05:57 | 05:56 | 06:26 | 07:06 | 07:46 | 07:29 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:33 | 21:47 | 21:22 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:12 | 07:27 | 07:26 | 06:32 | 05:56 | 05:57 | 06:28 | 07:08 | 07:47 | 07:31 | 08:13
| 17:10 | 17:51 | 18:32 | 20:16 | 20:57 | 21:34 | 21:46 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:34 | 08:11 | 07:25 | 07:24 | 06:30 | 05:56 | 05:58 | 06:29 | 07:09 | 07:48 | 07:32 | 08:14
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:34 | 08:10 | 07:23 | 07:22 | 06:29 | 05:55 | 05:58 | 06:30 | 07:10 | 07:50 | 07:34 | 08:15
| 17:12 | 17:54 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:33 | 08:08 | 07:21 | 07:20 | 06:27 | 05:55 | 05:59 | 06:31 | 07:11 | 07:51 | 07:35 | 08:17
| 17:13 | 17:56 | 18:37 | 20:20 | 21:01 | 21:37 | 21:46 | 21:17 | 20:23 | 19:23 | 17:27 | 17:00

  6 | 08:33 | 08:07 | 07:20 | 07:18 | 06:26 | 05:54 | 06:00 | 06:33 | 07:13 | 07:52 | 07:37 | 08:18
| 17:14 | 17:57 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:15 | 20:21 | 19:21 | 17:25 | 16:59

  7 | 08:33 | 08:06 | 07:18 | 07:17 | 06:24 | 05:54 | 06:00 | 06:34 | 07:14 | 07:54 | 07:38 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 | 06:23 | 05:54 | 06:01 | 06:35 | 07:15 | 07:55 | 07:40 | 08:20
| 17:16 | 18:01 | 18:41 | 20:25 | 21:05 | 21:39 | 21:44 | 21:13 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:32 | 08:03 | 08:14 | 07:13 | 06:21 | 05:53 | 06:02 | 06:36 | 07:17 | 07:56 | 07:41 | 08:21
| 17:17 | 18:01 | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:21 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:43 | 21:09 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 | 08:10 | 07:09 | 06:18 | 05:53 | 06:04 | 06:39 | 07:19 | 07:59 | 07:44 | 08:23
| 17:20 | 18:04 | 19:45 | 20:29 | 21:09 | 21:41 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 | 07:07 | 06:17 | 05:53 | 06:04 | 06:40 | 07:21 | 08:01 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:17 | 16:59

 13 | 08:31 | 07:57 | 08:06 | 07:05 | 06:16 | 05:52 | 06:05 | 06:41 | 07:22 | 08:02 | 07:47 | 08:25
| 17:22 | 18:07 | 19:48 | 20:31 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:07 | 17:16 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:03 | 06:15 | 05:52 | 06:06 | 06:43 | 07:23 | 08:03 | 07:49 | 08:25
| 17:24 | 18:08 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:05 | 17:15 | 16:59

 15 | 08:30 | 07:53 | 08:02 | 07:01 | 06:13 | 05:52 | 06:07 | 06:44 | 07:24 | 08:05 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:14 | 21:44 | 21:40 | 21:01 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 06:59 | 06:12 | 05:52 | 06:08 | 06:45 | 07:26 | 08:06 | 07:52 | 08:27
| 17:26 | 18:11 | 19:53 | 20:36 | 21:16 | 21:44 | 21:39 | 21:00 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:28 | 07:50 | 07:58 | 06:58 | 06:11 | 05:52 | 06:09 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 16:59

 18 | 08:28 | 07:48 | 07:56 | 06:56 | 06:10 | 05:52 | 06:10 | 06:48 | 07:28 | 08:09 | 07:54 | 08:28
| 17:29 | 18:14 | 19:55 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 | 06:09 | 05:52 | 06:11 | 06:49 | 07:30 | 08:11 | 07:56 | 08:29
| 17:31 | 18:16 | 19:57 | 20:40 | 21:19 | 21:45 | 21:37 | 20:55 | 19:55 | 18:54 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:07 | 05:52 | 06:12 | 06:51 | 07:31 | 08:12 | 07:57 | 08:30
| 17:32 | 18:17 | 19:58 | 20:41 | 21:21 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:00

 21 | 08:25 | 07:43 | 07:50 | 06:50 | 06:06 | 05:53 | 06:13 | 06:52 | 07:32 | 08:13 | 07:59 | 08:30
| 17:33 | 18:19 | 20:00 | 20:42 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:42 | 07:48 | 06:49 | 06:05 | 05:53 | 06:15 | 06:53 | 07:34 | 08:15 | 08:00 | 08:31
| 17:35 | 18:20 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:01

 23 | 08:23 | 07:40 | 07:46 | 06:47 | 06:04 | 05:53 | 06:16 | 06:54 | 07:35 | 08:16 | 08:01 | 08:31
| 17:36 | 18:22 | 20:02 | 20:45 | 21:24 | 21:46 | 21:33 | 20:47 | 19:47 | 18:47 | 17:06 | 17:02

 24 | 08:22 | 07:38 | 07:44 | 06:45 | 06:03 | 05:53 | 06:17 | 06:56 | 07:36 | 08:18 | 08:03 | 08:32
| 17:38 | 18:23 | 20:04 | 20:46 | 21:25 | 21:47 | 21:32 | 20:46 | 19:45 | 18:46 | 17:05 | 17:03

 25 | 08:21 | 07:36 | 07:42 | 06:43 | 06:02 | 05:54 | 06:18 | 06:57 | 07:38 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:20 | 07:34 | 07:40 | 06:42 | 06:02 | 05:54 | 06:19 | 06:58 | 07:39 | 08:21 | 08:06 | 08:32
| 17:41 | 18:26 | 20:07 | 20:49 | 21:27 | 21:47 | 21:30 | 20:42 | 19:41 | 18:42 | 17:04 | 17:04

 27 | 08:19 | 07:33 | 07:38 | 06:40 | 06:01 | 05:54 | 06:20 | 07:00 | 07:40 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:51 | 21:28 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:03 | 17:05

 28 | 08:18 | 07:31 | 07:36 | 06:38 | 06:00 | 05:55 | 06:21 | 07:01 | 07:42 | 08:24 | 08:08 | 08:33
| 17:44 | 18:29 | 20:09 | 20:52 | 21:29 | 21:47 | 21:27 | 20:38 | 19:37 | 18:39 | 17:03 | 17:05

 29 | 08:17 | | 07:34 | 06:37 | 05:59 | 05:55 | 06:23 | 07:02 | 07:43 | 08:25 | 08:09 | 08:33
| 17:45 | | 20:11 | 20:53 | 21:31 | 21:47 | 21:26 | 20:36 | 19:35 | 18:37 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:58 | 05:56 | 06:24 | 07:04 | 07:44 | 08:27 | 08:11 | 08:33
| 17:47 | | 20:12 | 20:55 | 21:32 | 21:47 | 21:25 | 20:34 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:15 | | 07:30 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:34
| 17:48 | | 20:13 | | 21:33 | | 21:24 | 20:33 | | 18:34 | | 17:08

Potential sun hours | 279 | 287 | 368 | 407 | 466 | 474 | 480 | 441 | 378 | 338 | 282 | 266
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0
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SHADOW - Calendar per WTG
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout WTG: S138 - S138

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:34 | 08:14 | 07:29 | 07:28 | 06:33 | 05:57 | 05:56 | 06:26 | 07:06 | 07:46 | 07:29 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:33 | 21:47 | 21:22 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:12 | 07:27 | 07:26 | 06:32 | 05:56 | 05:57 | 06:28 | 07:08 | 07:47 | 07:31 | 08:13
| 17:10 | 17:51 | 18:32 | 20:16 | 20:57 | 21:34 | 21:46 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:34 | 08:11 | 07:25 | 07:24 | 06:30 | 05:56 | 05:58 | 06:29 | 07:09 | 07:48 | 07:32 | 08:14
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:34 | 08:10 | 07:23 | 07:22 | 06:29 | 05:55 | 05:58 | 06:30 | 07:10 | 07:50 | 07:34 | 08:16
| 17:12 | 17:54 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:33 | 08:08 | 07:21 | 07:20 | 06:27 | 05:55 | 05:59 | 06:31 | 07:11 | 07:51 | 07:35 | 08:17
| 17:13 | 17:56 | 18:37 | 20:20 | 21:01 | 21:37 | 21:46 | 21:17 | 20:23 | 19:23 | 17:27 | 17:00

  6 | 08:33 | 08:07 | 07:20 | 07:19 | 06:26 | 05:54 | 06:00 | 06:33 | 07:13 | 07:52 | 07:37 | 08:18
| 17:14 | 17:57 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:15 | 20:21 | 19:21 | 17:25 | 16:59

  7 | 08:33 | 08:06 | 07:18 | 07:17 | 06:24 | 05:54 | 06:00 | 06:34 | 07:14 | 07:54 | 07:38 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 | 06:23 | 05:54 | 06:01 | 06:35 | 07:15 | 07:55 | 07:40 | 08:20
| 17:16 | 18:01 | 18:41 | 20:25 | 21:05 | 21:39 | 21:44 | 21:13 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:32 | 08:03 | 08:14 | 07:13 | 06:21 | 05:53 | 06:02 | 06:36 | 07:17 | 07:56 | 07:41 | 08:21
| 17:17 | 18:01 | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:21 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:43 | 21:09 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 | 08:10 | 07:09 | 06:19 | 05:53 | 06:04 | 06:39 | 07:19 | 07:59 | 07:44 | 08:23
| 17:20 | 18:04 | 19:45 | 20:29 | 21:09 | 21:41 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 | 07:07 | 06:17 | 05:53 | 06:04 | 06:40 | 07:21 | 08:01 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:17 | 16:59

 13 | 08:31 | 07:57 | 08:06 | 07:05 | 06:16 | 05:52 | 06:05 | 06:42 | 07:22 | 08:02 | 07:47 | 08:25
| 17:22 | 18:07 | 19:48 | 20:31 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:07 | 17:16 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:03 | 06:15 | 05:52 | 06:06 | 06:43 | 07:23 | 08:03 | 07:49 | 08:25
| 17:24 | 18:08 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:05 | 17:15 | 16:59

 15 | 08:30 | 07:53 | 08:02 | 07:01 | 06:13 | 05:52 | 06:07 | 06:44 | 07:24 | 08:05 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:14 | 21:44 | 21:40 | 21:01 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 06:59 | 06:12 | 05:52 | 06:08 | 06:45 | 07:26 | 08:06 | 07:52 | 08:27
| 17:26 | 18:11 | 19:53 | 20:36 | 21:16 | 21:44 | 21:39 | 21:00 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:28 | 07:50 | 07:58 | 06:58 | 06:11 | 05:52 | 06:09 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 16:59

 18 | 08:28 | 07:48 | 07:56 | 06:56 | 06:10 | 05:52 | 06:10 | 06:48 | 07:28 | 08:09 | 07:54 | 08:28
| 17:29 | 18:14 | 19:55 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 | 06:09 | 05:52 | 06:11 | 06:49 | 07:30 | 08:11 | 07:56 | 08:29
| 17:31 | 18:16 | 19:57 | 20:40 | 21:19 | 21:45 | 21:37 | 20:55 | 19:55 | 18:54 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:07 | 05:52 | 06:12 | 06:51 | 07:31 | 08:12 | 07:57 | 08:30
| 17:32 | 18:17 | 19:58 | 20:41 | 21:21 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:01

 21 | 08:25 | 07:43 | 07:50 | 06:50 | 06:06 | 05:53 | 06:13 | 06:52 | 07:32 | 08:13 | 07:59 | 08:30
| 17:33 | 18:19 | 20:00 | 20:42 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:42 | 07:48 | 06:49 | 06:05 | 05:53 | 06:15 | 06:53 | 07:34 | 08:15 | 08:00 | 08:31
| 17:35 | 18:20 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:01

 23 | 08:23 | 07:40 | 07:46 | 06:47 | 06:04 | 05:53 | 06:16 | 06:54 | 07:35 | 08:16 | 08:01 | 08:31
| 17:36 | 18:22 | 20:02 | 20:45 | 21:24 | 21:46 | 21:33 | 20:47 | 19:47 | 18:47 | 17:06 | 17:02

 24 | 08:22 | 07:38 | 07:44 | 06:45 | 06:03 | 05:53 | 06:17 | 06:56 | 07:36 | 08:18 | 08:03 | 08:32
| 17:38 | 18:23 | 20:04 | 20:46 | 21:25 | 21:47 | 21:32 | 20:46 | 19:45 | 18:46 | 17:05 | 17:03

 25 | 08:21 | 07:36 | 07:42 | 06:43 | 06:03 | 05:54 | 06:18 | 06:57 | 07:38 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:20 | 07:34 | 07:40 | 06:42 | 06:02 | 05:54 | 06:19 | 06:58 | 07:39 | 08:21 | 08:06 | 08:32
| 17:41 | 18:26 | 20:07 | 20:49 | 21:27 | 21:47 | 21:30 | 20:42 | 19:41 | 18:42 | 17:04 | 17:04

 27 | 08:19 | 07:33 | 07:38 | 06:40 | 06:01 | 05:54 | 06:20 | 07:00 | 07:40 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:51 | 21:28 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:03 | 17:05

 28 | 08:18 | 07:31 | 07:36 | 06:38 | 06:00 | 05:55 | 06:21 | 07:01 | 07:42 | 08:24 | 08:08 | 08:33
| 17:44 | 18:29 | 20:09 | 20:52 | 21:29 | 21:47 | 21:28 | 20:38 | 19:37 | 18:39 | 17:03 | 17:05

 29 | 08:17 | | 07:34 | 06:37 | 05:59 | 05:55 | 06:23 | 07:02 | 07:43 | 08:25 | 08:09 | 08:33
| 17:45 | | 20:11 | 20:53 | 21:31 | 21:47 | 21:26 | 20:36 | 19:35 | 18:37 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:58 | 05:56 | 06:24 | 07:04 | 07:44 | 08:27 | 08:11 | 08:33
| 17:47 | | 20:12 | 20:55 | 21:32 | 21:47 | 21:25 | 20:34 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:15 | | 07:30 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:34
| 17:48 | | 20:13 | | 21:33 | | 21:24 | 20:33 | | 18:34 | | 17:08

Potential sun hours | 279 | 287 | 368 | 407 | 466 | 474 | 480 | 441 | 378 | 338 | 282 | 266
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0
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SHADOW - Calendar per WTG
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout WTG: S139 - S139

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|January |February |March |April |May |June |July |August |September |October |November|December
| | | | | | | | | | | |

  1 | 08:34 | 08:14 | 07:29 | 07:28 | 06:33 | 05:57 | 05:56 | 06:26 | 07:06 | 07:46 08:14-08:44/30 | 07:29 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:33 | 21:47 | 21:22 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:12 | 07:27 | 07:26 | 06:32 | 05:56 | 05:57 | 06:28 | 07:08 | 07:47 08:14-08:43/29 | 07:31 | 08:13
| 17:10 | 17:51 | 18:32 | 20:16 | 20:57 | 21:34 | 21:46 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:34 | 08:11 | 07:25 | 07:24 | 06:30 | 05:56 | 05:58 | 06:29 | 07:09 | 07:48 08:14-08:42/28 | 07:32 | 08:14
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:33 | 08:10 | 07:23 | 07:22 | 06:29 | 05:55 | 05:58 | 06:30 | 07:10 | 07:50 08:15-08:41/26 | 07:34 | 08:15
| 17:12 | 17:54 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:33 | 08:08 | 07:21 | 07:20 | 06:27 | 05:55 | 05:59 | 06:31 | 07:11 | 07:51 08:16-08:39/23 | 07:35 | 08:17
| 17:13 | 17:56 | 18:37 | 20:20 | 21:01 | 21:37 | 21:46 | 21:17 | 20:23 | 19:23 | 17:27 | 17:00

  6 | 08:33 | 08:07 | 07:20 07:45-07:58/13 | 07:19 | 06:26 | 05:54 | 06:00 | 06:33 | 07:13 | 07:52 08:17-08:38/21 | 07:37 | 08:18
| 17:14 | 17:57 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:15 | 20:21 | 19:21 | 17:25 | 16:59

  7 | 08:33 | 08:06 | 07:18 07:42-08:00/18 | 07:17 | 06:24 | 05:54 | 06:00 | 06:34 | 07:14 | 07:54 08:19-08:35/16 | 07:38 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 08:39-09:01/22 | 07:15 | 06:23 | 05:54 | 06:01 | 06:35 | 07:15 | 07:55 08:22-08:31/9 | 07:40 | 08:20
| 17:16 | 18:01 | 18:41 | 20:24 | 21:05 | 21:39 | 21:44 | 21:12 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:32 | 08:03 | 08:14 08:38-09:03/25 | 07:13 | 06:21 | 05:53 | 06:02 | 06:36 | 07:17 | 07:56 | 07:41 | 08:21
| 17:17 | 18:01 | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:21 | 16:59

 10 | 08:32 | 08:01 | 08:12 08:36-09:03/27 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:43 | 21:09 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 | 08:10 08:35-09:04/29 | 07:09 | 06:19 | 05:53 | 06:04 | 06:39 | 07:19 | 07:59 | 07:44 | 08:23
| 17:20 | 18:04 | 19:45 | 20:29 | 21:09 | 21:41 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 08:34-09:04/30 | 07:07 | 06:17 | 05:53 | 06:05 | 06:40 | 07:21 | 08:01 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:17 | 16:59

 13 | 08:31 | 07:57 | 08:06 08:34-09:04/30 | 07:05 | 06:16 | 05:52 | 06:05 | 06:42 | 07:22 | 08:02 | 07:47 | 08:25
| 17:22 | 18:07 | 19:48 | 20:31 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:07 | 17:16 | 16:59

 14 | 08:30 | 07:55 | 08:04 08:33-09:04/31 | 07:03 | 06:15 | 05:52 | 06:06 | 06:43 | 07:23 | 08:03 | 07:49 | 08:25
| 17:24 | 18:08 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:05 | 17:15 | 16:59

 15 | 08:30 | 07:53 | 08:02 08:33-09:04/31 | 07:01 | 06:13 | 05:52 | 06:07 | 06:44 | 07:24 | 08:05 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:14 | 21:44 | 21:40 | 21:01 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 08:33-09:04/31 | 06:59 | 06:12 | 05:52 | 06:08 | 06:45 | 07:26 | 08:06 | 07:52 | 08:27
| 17:26 | 18:11 | 19:53 | 20:36 | 21:16 | 21:44 | 21:39 | 21:00 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:28 | 07:50 | 07:58 08:32-09:03/31 | 06:58 | 06:11 | 05:52 | 06:09 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 16:59

 18 | 08:28 | 07:48 | 07:56 08:33-09:02/29 | 06:56 | 06:10 | 05:52 | 06:10 | 06:48 | 07:28 | 08:09 | 07:54 | 08:28
| 17:29 | 18:14 | 19:55 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 08:33-09:02/29 | 06:54 | 06:09 | 05:52 | 06:11 | 06:49 | 07:30 08:27-08:39/12 | 08:10 | 07:56 | 08:29
| 17:31 | 18:16 | 19:57 | 20:40 | 21:19 | 21:45 | 21:37 | 20:55 | 19:55 | 18:54 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 08:33-09:00/27 | 06:52 | 06:08 | 05:52 | 06:12 | 06:51 | 07:31 08:24-08:41/17 | 08:12 | 07:57 | 08:30
| 17:32 | 18:17 | 19:58 | 20:41 | 21:21 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:01

 21 | 08:25 | 07:43 | 07:50 08:34-08:59/25 | 06:50 | 06:06 | 05:53 | 06:13 | 06:52 | 07:32 08:21-08:42/21 | 08:13 | 07:59 | 08:30
| 17:33 | 18:19 | 20:00 | 20:42 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:42 | 07:48 08:35-08:57/22 | 06:49 | 06:05 | 05:53 | 06:15 | 06:53 | 07:34 08:20-08:44/24 | 08:15 | 08:00 | 08:31
| 17:35 | 18:20 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:01

 23 | 08:23 | 07:40 | 07:46 08:37-08:55/18 | 06:47 | 06:04 | 05:53 | 06:16 | 06:54 | 07:35 08:18-08:45/27 | 08:16 | 08:01 | 08:31
| 17:36 | 18:22 | 20:02 | 20:45 | 21:24 | 21:46 | 21:33 | 20:47 | 19:47 | 18:47 | 17:06 | 17:02

 24 | 08:22 | 07:38 | 07:44 08:39-08:52/13 | 06:45 | 06:03 | 05:53 | 06:17 | 06:56 | 07:36 08:17-08:45/28 | 08:18 | 08:03 | 08:32
| 17:38 | 18:23 | 20:04 | 20:46 | 21:25 | 21:47 | 21:32 | 20:46 | 19:45 | 18:46 | 17:05 | 17:03

 25 | 08:21 | 07:36 | 07:42 | 06:43 | 06:03 | 05:54 | 06:18 | 06:57 | 07:38 08:16-08:46/30 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:20 | 07:34 | 07:40 | 06:42 | 06:02 | 05:54 | 06:19 | 06:58 | 07:39 08:15-08:46/31 | 08:21 | 08:06 | 08:32
| 17:41 | 18:26 | 20:07 | 20:49 | 21:27 | 21:47 | 21:30 | 20:42 | 19:41 | 18:42 | 17:04 | 17:04

 27 | 08:19 | 07:33 | 07:38 | 06:40 | 06:01 | 05:54 | 06:20 | 07:00 | 07:40 08:14-08:45/31 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:51 | 21:28 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:03 | 17:05

 28 | 08:18 | 07:31 | 07:36 | 06:38 | 06:00 | 05:55 | 06:21 | 07:01 | 07:42 08:14-08:46/32 | 08:24 | 08:08 | 08:33
| 17:44 | 18:29 | 20:09 | 20:52 | 21:29 | 21:47 | 21:27 | 20:38 | 19:37 | 18:39 | 17:03 | 17:05

 29 | 08:17 | | 07:34 | 06:37 | 05:59 | 05:55 | 06:23 | 07:02 | 07:43 08:14-08:45/31 | 08:25 | 08:09 | 08:33
| 17:45 | | 20:11 | 20:53 | 21:30 | 21:47 | 21:26 | 20:36 | 19:35 | 18:37 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:58 | 05:56 | 06:24 | 07:04 | 07:44 08:13-08:44/31 | 08:26 | 08:11 | 08:33
| 17:47 | | 20:12 | 20:55 | 21:32 | 21:47 | 21:25 | 20:34 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:15 | | 07:30 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:33
| 17:48 | | 20:13 | | 21:32 | | 21:24 | 20:33 | | 18:34 | | 17:08

Potential sun hours | 279 | 287 | 368 | 407 | 466 | 474 | 480 | 441 | 378 | 338 | 282 | 266
Sum of minutes with flicker 0 0 481 0 0 0 0 0 315 182 0 0
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SHADOW - Calendar per WTG
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout WTG: S140 - S140

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:34 | 08:13 | 07:29 | 07:28 | 06:33 | 05:57 | 05:56 | 06:26 | 07:06 | 07:46 | 07:29 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:33 | 21:46 | 21:22 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:12 | 07:27 | 07:26 | 06:32 | 05:56 | 05:57 | 06:28 | 07:08 | 07:47 | 07:31 | 08:13
| 17:10 | 17:51 | 18:32 | 20:16 | 20:57 | 21:34 | 21:46 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:34 | 08:11 | 07:25 | 07:24 | 06:30 | 05:56 | 05:58 | 06:29 | 07:09 | 07:48 | 07:32 | 08:14
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:33 | 08:10 | 07:23 | 07:22 | 06:29 | 05:55 | 05:58 | 06:30 | 07:10 | 07:50 | 07:34 | 08:15
| 17:12 | 17:54 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:33 | 08:08 | 07:21 | 07:20 | 06:27 | 05:55 | 05:59 | 06:31 | 07:11 | 07:51 | 07:35 | 08:17
| 17:13 | 17:56 | 18:37 | 20:20 | 21:01 | 21:37 | 21:46 | 21:17 | 20:23 | 19:23 | 17:27 | 17:00

  6 | 08:33 | 08:07 | 07:19 | 07:18 | 06:26 | 05:54 | 06:00 | 06:33 | 07:13 | 07:52 | 07:37 | 08:18
| 17:14 | 17:57 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:15 | 20:21 | 19:21 | 17:25 | 16:59

  7 | 08:33 | 08:05 | 07:18 | 07:17 | 06:24 | 05:54 | 06:00 | 06:34 | 07:14 | 07:54 | 07:38 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 | 06:23 | 05:54 | 06:01 | 06:35 | 07:15 | 07:55 | 07:40 | 08:20
| 17:16 | 18:01 | 18:41 | 20:24 | 21:05 | 21:39 | 21:44 | 21:12 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:32 | 08:03 | 08:14 | 07:13 | 06:21 | 05:53 | 06:02 | 06:36 | 07:17 | 07:56 | 07:41 | 08:21
| 17:17 | 18:01 | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:21 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:43 | 21:09 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 | 08:10 | 07:09 | 06:18 | 05:53 | 06:04 | 06:39 | 07:19 | 07:59 | 07:44 | 08:23
| 17:20 | 18:04 | 19:45 | 20:29 | 21:09 | 21:41 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 | 07:07 | 06:17 | 05:53 | 06:04 | 06:40 | 07:21 | 08:01 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:17 | 16:59

 13 | 08:31 | 07:56 | 08:06 | 07:05 | 06:16 | 05:52 | 06:05 | 06:41 | 07:22 | 08:02 | 07:47 | 08:25
| 17:22 | 18:07 | 19:48 | 20:31 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:07 | 17:16 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:03 | 06:15 | 05:52 | 06:06 | 06:43 | 07:23 | 08:03 | 07:49 | 08:25
| 17:24 | 18:08 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:05 | 17:15 | 16:59

 15 | 08:29 | 07:53 | 08:02 | 07:01 | 06:13 | 05:52 | 06:07 | 06:44 | 07:24 | 08:05 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:14 | 21:44 | 21:40 | 21:01 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 06:59 | 06:12 | 05:52 | 06:08 | 06:45 | 07:26 | 08:06 | 07:52 | 08:27
| 17:26 | 18:11 | 19:53 | 20:35 | 21:16 | 21:44 | 21:39 | 21:00 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:28 | 07:50 | 07:58 | 06:58 | 06:11 | 05:52 | 06:09 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 16:59

 18 | 08:27 | 07:48 | 07:56 | 06:56 | 06:10 | 05:52 | 06:10 | 06:48 | 07:28 | 08:09 | 07:54 | 08:28
| 17:29 | 18:14 | 19:55 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 | 06:09 | 05:52 | 06:11 | 06:49 | 07:30 | 08:10 | 07:56 | 08:29
| 17:31 | 18:16 | 19:57 | 20:40 | 21:19 | 21:45 | 21:37 | 20:54 | 19:55 | 18:54 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:07 | 05:52 | 06:12 | 06:51 | 07:31 | 08:12 | 07:57 | 08:30
| 17:32 | 18:17 | 19:58 | 20:41 | 21:20 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:01

 21 | 08:25 | 07:43 | 07:50 | 06:50 | 06:06 | 05:53 | 06:13 | 06:52 | 07:32 | 08:13 | 07:59 | 08:30
| 17:33 | 18:19 | 20:00 | 20:42 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:41 | 07:48 | 06:49 | 06:05 | 05:53 | 06:15 | 06:53 | 07:34 | 08:15 | 08:00 | 08:31
| 17:35 | 18:20 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:01

 23 | 08:23 | 07:40 | 07:46 | 06:47 | 06:04 | 05:53 | 06:16 | 06:54 | 07:35 | 08:16 | 08:01 | 08:31
| 17:36 | 18:22 | 20:02 | 20:45 | 21:24 | 21:46 | 21:33 | 20:47 | 19:47 | 18:47 | 17:06 | 17:02

 24 | 08:22 | 07:38 | 07:44 | 06:45 | 06:03 | 05:53 | 06:17 | 06:56 | 07:36 | 08:18 | 08:03 | 08:32
| 17:38 | 18:23 | 20:04 | 20:46 | 21:25 | 21:47 | 21:32 | 20:46 | 19:45 | 18:46 | 17:05 | 17:03

 25 | 08:21 | 07:36 | 07:42 | 06:43 | 06:02 | 05:54 | 06:18 | 06:57 | 07:38 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:20 | 07:34 | 07:40 | 06:42 | 06:02 | 05:54 | 06:19 | 06:58 | 07:39 | 08:21 | 08:05 | 08:32
| 17:41 | 18:26 | 20:06 | 20:49 | 21:27 | 21:47 | 21:30 | 20:42 | 19:41 | 18:42 | 17:04 | 17:04

 27 | 08:19 | 07:33 | 07:38 | 06:40 | 06:01 | 05:54 | 06:20 | 07:00 | 07:40 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:51 | 21:28 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:03 | 17:05

 28 | 08:18 | 07:31 | 07:36 | 06:38 | 06:00 | 05:55 | 06:21 | 07:01 | 07:42 | 08:24 | 08:08 | 08:33
| 17:44 | 18:29 | 20:09 | 20:52 | 21:29 | 21:47 | 21:27 | 20:38 | 19:37 | 18:39 | 17:03 | 17:05

 29 | 08:17 | | 07:34 | 06:37 | 05:59 | 05:55 | 06:23 | 07:02 | 07:43 | 08:25 | 08:09 | 08:33
| 17:45 | | 20:11 | 20:53 | 21:30 | 21:47 | 21:26 | 20:36 | 19:35 | 18:37 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:58 | 05:56 | 06:24 | 07:04 | 07:44 | 08:26 | 08:11 | 08:33
| 17:47 | | 20:12 | 20:55 | 21:31 | 21:47 | 21:25 | 20:34 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:15 | | 07:30 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:33
| 17:48 | | 20:13 | | 21:32 | | 21:24 | 20:32 | | 18:34 | | 17:08

Potential sun hours | 279 | 287 | 368 | 407 | 466 | 474 | 480 | 441 | 378 | 338 | 282 | 266
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0
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SHADOW - Calendar per WTG
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout WTG: S141 - S141

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|January |February |March |April |May |June |July |August |September |October |November|December
| | | | | | | | | | | |

  1 | 08:34 | 08:13 | 07:29 | 07:28 | 06:33 | 05:57 | 05:56 | 06:26 | 07:06 07:29-07:44/15 | 07:46 | 07:29 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:33 | 21:47 | 21:22 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:12 | 07:27 | 07:26 | 06:32 | 05:56 | 05:57 | 06:27 | 07:08 07:30-07:43/13 | 07:47 | 07:31 | 08:13
| 17:10 | 17:51 | 18:32 | 20:16 | 20:57 | 21:34 | 21:46 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:34 | 08:11 | 07:25 | 07:24 | 06:30 | 05:56 | 05:58 | 06:29 | 07:09 07:32-07:43/11 | 07:48 | 07:32 | 08:14
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:33 | 08:10 | 07:23 | 07:22 | 06:29 | 05:55 | 05:58 | 06:30 | 07:10 07:33-07:42/9 | 07:50 | 07:34 | 08:15
| 17:12 | 17:54 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:33 | 08:08 | 07:21 | 07:20 | 06:27 | 05:55 | 05:59 | 06:31 | 07:11 07:34-07:40/6 | 07:51 | 07:35 | 08:17
| 17:13 | 17:56 | 18:37 | 20:20 | 21:01 | 21:37 | 21:46 | 21:17 | 20:23 | 19:23 | 17:27 | 16:59

  6 | 08:33 | 08:07 | 07:19 | 07:18 07:40-07:42/2 | 06:26 | 05:54 | 06:00 | 06:33 | 07:13 07:35-07:37/2 | 07:52 | 07:37 | 08:18
| 17:14 | 17:57 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:15 | 20:21 | 19:21 | 17:25 | 16:59

  7 | 08:33 | 08:05 | 07:18 | 07:17 07:38-07:44/6 | 06:24 | 05:54 | 06:00 | 06:34 | 07:14 | 07:54 | 07:38 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 07:36-07:45/9 | 06:23 | 05:54 | 06:01 | 06:35 | 07:15 | 07:55 | 07:40 | 08:20
| 17:16 | 18:01 | 18:41 | 20:24 | 21:05 | 21:39 | 21:44 | 21:12 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:32 | 08:03 | 08:14 | 07:13 07:34-07:45/11 | 06:21 | 05:53 | 06:02 | 06:36 | 07:17 | 07:56 | 07:41 | 08:21
| 17:17 | 18:01 | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:21 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 07:32-07:45/13 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:43 | 21:09 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 | 08:10 | 07:09 07:30-07:45/15 | 06:18 | 05:53 | 06:04 | 06:39 | 07:19 | 07:59 | 07:44 | 08:23
| 17:20 | 18:04 | 19:45 | 20:29 | 21:09 | 21:41 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 | 07:07 07:28-07:45/17 | 06:17 | 05:53 | 06:04 | 06:40 | 07:21 | 08:01 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:17 | 16:59

 13 | 08:31 | 07:56 | 08:06 | 07:05 07:26-07:44/18 | 06:16 | 05:52 | 06:05 | 06:41 | 07:22 | 08:02 | 07:47 | 08:25
| 17:22 | 18:07 | 19:48 | 20:31 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:07 | 17:16 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:03 07:26-07:43/17 | 06:15 | 05:52 | 06:06 | 06:43 | 07:23 | 08:03 | 07:49 | 08:25
| 17:24 | 18:08 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:05 | 17:15 | 16:59

 15 | 08:30 | 07:53 | 08:02 | 07:01 07:27-07:43/16 | 06:13 | 05:52 | 06:07 | 06:44 | 07:24 | 08:05 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:14 | 21:44 | 21:40 | 21:01 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 06:59 07:28-07:42/14 | 06:12 | 05:52 | 06:08 | 06:45 | 07:26 | 08:06 | 07:52 | 08:27
| 17:26 | 18:11 | 19:53 | 20:35 | 21:16 | 21:44 | 21:39 | 21:00 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:28 | 07:50 | 07:58 | 06:58 07:29-07:40/11 | 06:11 | 05:52 | 06:09 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 16:59

 18 | 08:28 | 07:48 | 07:56 | 06:56 07:32-07:36/4 | 06:10 | 05:52 | 06:10 | 06:48 | 07:28 | 08:09 | 07:54 | 08:28
| 17:29 | 18:14 | 19:55 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 | 06:09 | 05:52 | 06:11 | 06:49 | 07:30 | 08:10 | 07:56 | 08:29
| 17:30 | 18:16 | 19:57 | 20:40 | 21:19 | 21:45 | 21:37 | 20:54 | 19:55 | 18:54 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:07 | 05:52 | 06:12 | 06:51 | 07:31 | 08:12 | 07:57 | 08:30
| 17:32 | 18:17 | 19:58 | 20:41 | 21:20 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:00

 21 | 08:25 | 07:43 | 07:50 | 06:50 | 06:06 | 05:53 | 06:13 | 06:52 | 07:32 | 08:13 | 07:59 | 08:30
| 17:33 | 18:19 | 20:00 | 20:42 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:42 | 07:48 | 06:49 | 06:05 | 05:53 | 06:15 | 06:53 | 07:34 | 08:15 | 08:00 | 08:31
| 17:35 | 18:20 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:01

 23 | 08:23 | 07:40 | 07:46 | 06:47 | 06:04 | 05:53 | 06:16 | 06:54 | 07:35 | 08:16 | 08:01 | 08:31
| 17:36 | 18:22 | 20:02 | 20:45 | 21:24 | 21:46 | 21:33 | 20:47 | 19:47 | 18:47 | 17:06 | 17:02

 24 | 08:22 | 07:38 | 07:44 | 06:45 | 06:03 | 05:53 | 06:17 | 06:56 | 07:36 | 08:18 | 08:03 | 08:32
| 17:38 | 18:23 | 20:04 | 20:46 | 21:25 | 21:47 | 21:32 | 20:46 | 19:45 | 18:46 | 17:05 | 17:03

 25 | 08:21 | 07:36 | 07:42 | 06:43 | 06:02 | 05:54 | 06:18 | 06:57 07:34-07:39/5 | 07:38 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:20 | 07:34 | 07:40 | 06:42 | 06:02 | 05:54 | 06:19 | 06:58 07:32-07:43/11 | 07:39 | 08:21 | 08:05 | 08:32
| 17:41 | 18:26 | 20:07 | 20:49 | 21:27 | 21:47 | 21:30 | 20:42 | 19:41 | 18:42 | 17:04 | 17:04

 27 | 08:19 | 07:33 | 07:38 | 06:40 | 06:01 | 05:54 | 06:20 | 07:00 07:29-07:44/15 | 07:40 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:51 | 21:28 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:03 | 17:05

 28 | 08:18 | 07:31 | 07:36 | 06:38 | 06:00 | 05:55 | 06:21 | 07:01 07:28-07:44/16 | 07:42 | 08:24 | 08:08 | 08:33
| 17:44 | 18:29 | 20:09 | 20:52 | 21:29 | 21:47 | 21:27 | 20:38 | 19:37 | 18:39 | 17:03 | 17:05

 29 | 08:17 | | 07:34 | 06:37 | 05:59 | 05:55 | 06:23 | 07:02 07:27-07:44/17 | 07:43 | 08:25 | 08:09 | 08:33
| 17:45 | | 20:11 | 20:53 | 21:30 | 21:47 | 21:26 | 20:36 | 19:35 | 18:37 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:58 | 05:56 | 06:24 | 07:04 07:27-07:45/18 | 07:44 | 08:26 | 08:11 | 08:33
| 17:47 | | 20:12 | 20:55 | 21:31 | 21:47 | 21:25 | 20:34 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:15 | | 07:30 | | 05:58 | | 06:25 | 07:05 07:28-07:45/17 | | 08:28 | | 08:33
| 17:48 | | 20:13 | | 21:32 | | 21:24 | 20:32 | | 18:34 | | 17:08

Potential sun hours | 279 | 287 | 368 | 407 | 466 | 474 | 480 | 441 | 378 | 338 | 282 | 266
Sum of minutes with flicker 0 0 0 153 0 0 0 99 56 0 0 0
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SHADOW - Calendar per WTG
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout WTG: S142 - S142

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:34 | 08:13 | 07:29 | 07:28 | 06:33 | 05:57 | 05:56 | 06:26 | 07:06 | 07:46 | 07:29 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:33 | 21:46 | 21:22 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:12 | 07:27 | 07:26 | 06:32 | 05:56 | 05:57 | 06:27 | 07:07 | 07:47 | 07:31 | 08:13
| 17:10 | 17:51 | 18:32 | 20:16 | 20:57 | 21:34 | 21:46 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:34 | 08:11 | 07:25 | 07:24 | 06:30 | 05:56 | 05:57 | 06:29 | 07:09 | 07:48 | 07:32 | 08:14
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:33 | 08:10 | 07:23 | 07:22 | 06:29 | 05:55 | 05:58 | 06:30 | 07:10 | 07:50 | 07:34 | 08:15
| 17:12 | 17:54 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:33 | 08:08 | 07:21 | 07:20 | 06:27 | 05:55 | 05:59 | 06:31 | 07:11 | 07:51 | 07:35 | 08:17
| 17:13 | 17:56 | 18:37 | 20:20 | 21:01 | 21:37 | 21:45 | 21:17 | 20:23 | 19:23 | 17:27 | 16:59

  6 | 08:33 | 08:07 | 07:19 | 07:18 | 06:26 | 05:54 | 06:00 | 06:32 | 07:13 | 07:52 | 07:37 | 08:18
| 17:14 | 17:57 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:15 | 20:21 | 19:21 | 17:25 | 16:59

  7 | 08:33 | 08:05 | 07:18 | 07:16 | 06:24 | 05:54 | 06:00 | 06:34 | 07:14 | 07:54 | 07:38 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 | 06:23 | 05:54 | 06:01 | 06:35 | 07:15 | 07:55 | 07:40 | 08:20
| 17:16 | 18:00 | 18:41 | 20:24 | 21:05 | 21:39 | 21:44 | 21:12 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:32 | 08:03 | 08:14 | 07:13 | 06:21 | 05:53 | 06:02 | 06:36 | 07:17 | 07:56 | 07:41 | 08:21
| 17:17 | 18:00 | 19:42 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:21 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:43 | 21:09 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 | 08:10 | 07:09 | 06:18 | 05:53 | 06:04 | 06:39 | 07:19 | 07:59 | 07:44 | 08:23
| 17:20 | 18:04 | 19:45 | 20:29 | 21:09 | 21:41 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 | 07:07 | 06:17 | 05:52 | 06:04 | 06:40 | 07:20 | 08:01 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:17 | 16:59

 13 | 08:31 | 07:56 | 08:06 | 07:05 | 06:16 | 05:52 | 06:05 | 06:41 | 07:22 | 08:02 | 07:47 | 08:25
| 17:22 | 18:07 | 19:48 | 20:31 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:07 | 17:16 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:03 | 06:14 | 05:52 | 06:06 | 06:43 | 07:23 | 08:03 | 07:49 | 08:25
| 17:24 | 18:08 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:05 | 17:15 | 16:59

 15 | 08:29 | 07:53 | 08:02 | 07:01 | 06:13 | 05:52 | 06:07 | 06:44 | 07:24 | 08:05 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:14 | 21:44 | 21:40 | 21:01 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 06:59 | 06:12 | 05:52 | 06:08 | 06:45 | 07:26 | 08:06 | 07:51 | 08:27
| 17:26 | 18:11 | 19:52 | 20:35 | 21:16 | 21:44 | 21:39 | 21:00 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:28 | 07:50 | 07:58 | 06:58 | 06:11 | 05:52 | 06:09 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 16:59

 18 | 08:27 | 07:48 | 07:56 | 06:56 | 06:10 | 05:52 | 06:10 | 06:48 | 07:28 | 08:09 | 07:54 | 08:28
| 17:29 | 18:14 | 19:55 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 | 06:09 | 05:52 | 06:11 | 06:49 | 07:30 | 08:10 | 07:56 | 08:29
| 17:30 | 18:16 | 19:57 | 20:40 | 21:19 | 21:45 | 21:37 | 20:54 | 19:55 | 18:54 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:07 | 05:52 | 06:12 | 06:50 | 07:31 | 08:12 | 07:57 | 08:30
| 17:32 | 18:17 | 19:58 | 20:41 | 21:20 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:00

 21 | 08:25 | 07:43 | 07:50 | 06:50 | 06:06 | 05:52 | 06:13 | 06:52 | 07:32 | 08:13 | 07:59 | 08:30
| 17:33 | 18:19 | 19:59 | 20:42 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:41 | 07:48 | 06:48 | 06:05 | 05:53 | 06:14 | 06:53 | 07:34 | 08:15 | 08:00 | 08:31
| 17:35 | 18:20 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:01

 23 | 08:23 | 07:40 | 07:46 | 06:47 | 06:04 | 05:53 | 06:16 | 06:54 | 07:35 | 08:16 | 08:01 | 08:31
| 17:36 | 18:22 | 20:02 | 20:45 | 21:24 | 21:46 | 21:33 | 20:47 | 19:47 | 18:47 | 17:06 | 17:02

 24 | 08:22 | 07:38 | 07:44 | 06:45 | 06:03 | 05:53 | 06:17 | 06:56 | 07:36 | 08:18 | 08:03 | 08:32
| 17:38 | 18:23 | 20:04 | 20:46 | 21:25 | 21:47 | 21:32 | 20:46 | 19:45 | 18:46 | 17:05 | 17:02

 25 | 08:21 | 07:36 | 07:42 | 06:43 | 06:02 | 05:54 | 06:18 | 06:57 | 07:37 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:20 | 07:34 | 07:40 | 06:42 | 06:02 | 05:54 | 06:19 | 06:58 | 07:39 | 08:21 | 08:05 | 08:32
| 17:41 | 18:26 | 20:06 | 20:49 | 21:27 | 21:47 | 21:30 | 20:42 | 19:41 | 18:42 | 17:04 | 17:04

 27 | 08:19 | 07:33 | 07:38 | 06:40 | 06:01 | 05:54 | 06:20 | 07:00 | 07:40 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:50 | 21:28 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:03 | 17:04

 28 | 08:18 | 07:31 | 07:36 | 06:38 | 06:00 | 05:55 | 06:21 | 07:01 | 07:41 | 08:23 | 08:08 | 08:33
| 17:44 | 18:29 | 20:09 | 20:52 | 21:29 | 21:47 | 21:27 | 20:38 | 19:37 | 18:39 | 17:03 | 17:05

 29 | 08:17 | | 07:34 | 06:37 | 05:59 | 05:55 | 06:23 | 07:02 | 07:43 | 08:25 | 08:09 | 08:33
| 17:45 | | 20:11 | 20:53 | 21:30 | 21:47 | 21:26 | 20:36 | 19:35 | 18:37 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:58 | 05:56 | 06:24 | 07:04 | 07:44 | 08:26 | 08:11 | 08:33
| 17:47 | | 20:12 | 20:55 | 21:31 | 21:47 | 21:25 | 20:34 | 19:33 | 18:36 | 17:01 | 17:07

 31 | 08:15 | | 07:30 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:33
| 17:48 | | 20:13 | | 21:32 | | 21:24 | 20:32 | | 18:34 | | 17:08

Potential sun hours | 279 | 287 | 368 | 407 | 466 | 474 | 480 | 441 | 378 | 338 | 282 | 266
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0
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SHADOW - Calendar per WTG
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout WTG: S143 - S143

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:34 | 08:13 | 07:29 | 07:28 | 06:33 | 05:57 | 05:56 | 06:26 | 07:06 | 07:45 | 07:29 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:33 | 21:46 | 21:22 | 20:30 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:12 | 07:27 | 07:26 | 06:32 | 05:56 | 05:57 | 06:27 | 07:07 | 07:47 | 07:31 | 08:13
| 17:10 | 17:51 | 18:32 | 20:16 | 20:57 | 21:34 | 21:46 | 21:21 | 20:29 | 19:29 | 17:31 | 17:00

  3 | 08:33 | 08:11 | 07:25 | 07:24 | 06:30 | 05:56 | 05:57 | 06:29 | 07:09 | 07:48 | 07:32 | 08:14
| 17:11 | 17:53 | 18:34 | 20:17 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:33 | 08:10 | 07:23 | 07:22 | 06:29 | 05:55 | 05:58 | 06:30 | 07:10 | 07:50 | 07:34 | 08:15
| 17:12 | 17:54 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:33 | 08:08 | 07:21 | 07:20 | 06:27 | 05:55 | 05:59 | 06:31 | 07:11 | 07:51 | 07:35 | 08:17
| 17:13 | 17:56 | 18:37 | 20:20 | 21:01 | 21:37 | 21:45 | 21:17 | 20:23 | 19:23 | 17:27 | 16:59

  6 | 08:33 | 08:07 | 07:19 | 07:18 | 06:25 | 05:54 | 05:59 | 06:32 | 07:13 | 07:52 | 07:37 | 08:18
| 17:14 | 17:57 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:15 | 20:21 | 19:21 | 17:25 | 16:59

  7 | 08:33 | 08:05 | 07:17 | 07:16 | 06:24 | 05:54 | 06:00 | 06:34 | 07:14 | 07:54 | 07:38 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:14 | 06:23 | 05:53 | 06:01 | 06:35 | 07:15 | 07:55 | 07:40 | 08:20
| 17:16 | 18:00 | 18:41 | 20:24 | 21:05 | 21:39 | 21:44 | 21:12 | 20:17 | 19:17 | 17:22 | 16:59

  9 | 08:32 | 08:03 | 08:14 | 07:13 | 06:21 | 05:53 | 06:02 | 06:36 | 07:17 | 07:56 | 07:41 | 08:21
| 17:17 | 18:00 | 19:42 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:21 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:37 | 07:18 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:43 | 21:09 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 | 08:10 | 07:09 | 06:18 | 05:53 | 06:03 | 06:39 | 07:19 | 07:59 | 07:44 | 08:23
| 17:20 | 18:03 | 19:45 | 20:29 | 21:09 | 21:41 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 | 07:07 | 06:17 | 05:52 | 06:04 | 06:40 | 07:20 | 08:01 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:10 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:17 | 16:59

 13 | 08:31 | 07:56 | 08:06 | 07:05 | 06:16 | 05:52 | 06:05 | 06:41 | 07:22 | 08:02 | 07:47 | 08:24
| 17:22 | 18:07 | 19:48 | 20:31 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:07 | 17:16 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:03 | 06:14 | 05:52 | 06:06 | 06:43 | 07:23 | 08:03 | 07:49 | 08:25
| 17:24 | 18:08 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:05 | 17:15 | 16:59

 15 | 08:29 | 07:53 | 08:02 | 07:01 | 06:13 | 05:52 | 06:07 | 06:44 | 07:24 | 08:05 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:14 | 21:44 | 21:40 | 21:01 | 20:03 | 19:03 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 06:59 | 06:12 | 05:52 | 06:08 | 06:45 | 07:26 | 08:06 | 07:51 | 08:27
| 17:26 | 18:11 | 19:52 | 20:35 | 21:16 | 21:44 | 21:39 | 21:00 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:28 | 07:50 | 07:58 | 06:57 | 06:11 | 05:52 | 06:09 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 16:59

 18 | 08:27 | 07:48 | 07:56 | 06:56 | 06:10 | 05:52 | 06:10 | 06:48 | 07:28 | 08:09 | 07:54 | 08:28
| 17:29 | 18:14 | 19:55 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 | 06:08 | 05:52 | 06:11 | 06:49 | 07:30 | 08:10 | 07:56 | 08:29
| 17:30 | 18:16 | 19:57 | 20:40 | 21:19 | 21:45 | 21:37 | 20:54 | 19:55 | 18:54 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:07 | 05:52 | 06:12 | 06:50 | 07:31 | 08:12 | 07:57 | 08:30
| 17:32 | 18:17 | 19:58 | 20:41 | 21:20 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:00

 21 | 08:25 | 07:43 | 07:50 | 06:50 | 06:06 | 05:52 | 06:13 | 06:52 | 07:32 | 08:13 | 07:59 | 08:30
| 17:33 | 18:19 | 19:59 | 20:42 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:41 | 07:48 | 06:48 | 06:05 | 05:53 | 06:14 | 06:53 | 07:33 | 08:15 | 08:00 | 08:31
| 17:35 | 18:20 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:01

 23 | 08:23 | 07:40 | 07:46 | 06:47 | 06:04 | 05:53 | 06:16 | 06:54 | 07:35 | 08:16 | 08:01 | 08:31
| 17:36 | 18:22 | 20:02 | 20:45 | 21:24 | 21:46 | 21:33 | 20:47 | 19:47 | 18:47 | 17:06 | 17:02

 24 | 08:22 | 07:38 | 07:44 | 06:45 | 06:03 | 05:53 | 06:17 | 06:56 | 07:36 | 08:18 | 08:03 | 08:32
| 17:38 | 18:23 | 20:04 | 20:46 | 21:25 | 21:46 | 21:32 | 20:45 | 19:45 | 18:46 | 17:05 | 17:02

 25 | 08:21 | 07:36 | 07:42 | 06:43 | 06:02 | 05:53 | 06:18 | 06:57 | 07:37 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:20 | 07:34 | 07:40 | 06:41 | 06:01 | 05:54 | 06:19 | 06:58 | 07:39 | 08:20 | 08:05 | 08:32
| 17:41 | 18:26 | 20:06 | 20:49 | 21:27 | 21:47 | 21:30 | 20:42 | 19:41 | 18:42 | 17:04 | 17:04

 27 | 08:19 | 07:32 | 07:38 | 06:40 | 06:01 | 05:54 | 06:20 | 07:00 | 07:40 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:50 | 21:28 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:03 | 17:04

 28 | 08:18 | 07:31 | 07:36 | 06:38 | 06:00 | 05:55 | 06:21 | 07:01 | 07:41 | 08:23 | 08:08 | 08:33
| 17:44 | 18:29 | 20:09 | 20:52 | 21:29 | 21:47 | 21:27 | 20:38 | 19:37 | 18:39 | 17:03 | 17:05

 29 | 08:17 | | 07:34 | 06:36 | 05:59 | 05:55 | 06:23 | 07:02 | 07:43 | 08:25 | 08:09 | 08:33
| 17:45 | | 20:11 | 20:53 | 21:30 | 21:47 | 21:26 | 20:36 | 19:35 | 18:37 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:58 | 05:56 | 06:24 | 07:03 | 07:44 | 08:26 | 08:11 | 08:33
| 17:47 | | 20:12 | 20:55 | 21:31 | 21:47 | 21:25 | 20:34 | 19:33 | 18:36 | 17:01 | 17:07

 31 | 08:15 | | 07:30 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:33
| 17:48 | | 20:13 | | 21:32 | | 21:24 | 20:32 | | 18:34 | | 17:08

Potential sun hours | 279 | 287 | 368 | 407 | 466 | 474 | 480 | 441 | 378 | 338 | 282 | 266
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0
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SHADOW - Calendar per WTG
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout WTG: S144 - S144

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:33 | 08:13 | 07:29 | 07:28 | 06:33 | 05:57 | 05:56 | 06:26 | 07:06 | 07:45 | 07:29 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:33 | 21:46 | 21:22 | 20:30 | 19:31 | 17:33 | 17:01

  2 | 08:33 | 08:12 | 07:27 | 07:26 | 06:32 | 05:56 | 05:57 | 06:27 | 07:07 | 07:47 | 07:31 | 08:13
| 17:10 | 17:51 | 18:32 | 20:16 | 20:57 | 21:34 | 21:46 | 21:21 | 20:29 | 19:29 | 17:31 | 17:00

  3 | 08:33 | 08:11 | 07:25 | 07:24 | 06:30 | 05:56 | 05:57 | 06:29 | 07:09 | 07:48 | 07:32 | 08:14
| 17:11 | 17:53 | 18:34 | 20:17 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:33 | 08:10 | 07:23 | 07:22 | 06:29 | 05:55 | 05:58 | 06:30 | 07:10 | 07:50 | 07:34 | 08:15
| 17:12 | 17:54 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:33 | 08:08 | 07:21 | 07:20 | 06:27 | 05:55 | 05:59 | 06:31 | 07:11 | 07:51 | 07:35 | 08:16
| 17:13 | 17:56 | 18:37 | 20:20 | 21:01 | 21:37 | 21:45 | 21:17 | 20:23 | 19:23 | 17:27 | 16:59

  6 | 08:33 | 08:07 | 07:19 | 07:18 | 06:26 | 05:54 | 05:59 | 06:32 | 07:13 | 07:52 | 07:37 | 08:18
| 17:14 | 17:57 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:15 | 20:21 | 19:21 | 17:25 | 16:59

  7 | 08:33 | 08:05 | 07:17 | 07:16 | 06:24 | 05:54 | 06:00 | 06:34 | 07:14 | 07:54 | 07:38 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:38 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:14 | 06:23 | 05:53 | 06:01 | 06:35 | 07:15 | 07:55 | 07:40 | 08:20
| 17:16 | 18:00 | 18:41 | 20:24 | 21:05 | 21:39 | 21:44 | 21:12 | 20:17 | 19:17 | 17:22 | 16:59

  9 | 08:32 | 08:02 | 08:14 | 07:13 | 06:21 | 05:53 | 06:02 | 06:36 | 07:17 | 07:56 | 07:41 | 08:21
| 17:17 | 18:00 | 19:42 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:21 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:43 | 21:09 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:31 | 07:59 | 08:10 | 07:09 | 06:18 | 05:53 | 06:03 | 06:39 | 07:19 | 07:59 | 07:44 | 08:23
| 17:20 | 18:04 | 19:45 | 20:28 | 21:09 | 21:41 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 | 07:07 | 06:17 | 05:52 | 06:04 | 06:40 | 07:20 | 08:01 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:10 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:17 | 16:59

 13 | 08:31 | 07:56 | 08:06 | 07:05 | 06:16 | 05:52 | 06:05 | 06:41 | 07:22 | 08:02 | 07:47 | 08:24
| 17:22 | 18:07 | 19:48 | 20:31 | 21:12 | 21:43 | 21:41 | 21:05 | 20:07 | 19:07 | 17:16 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:03 | 06:14 | 05:52 | 06:06 | 06:43 | 07:23 | 08:03 | 07:49 | 08:25
| 17:24 | 18:08 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:05 | 17:15 | 16:59

 15 | 08:29 | 07:53 | 08:02 | 07:01 | 06:13 | 05:52 | 06:07 | 06:44 | 07:24 | 08:05 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:14 | 21:44 | 21:40 | 21:01 | 20:03 | 19:03 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 06:59 | 06:12 | 05:52 | 06:08 | 06:45 | 07:26 | 08:06 | 07:51 | 08:27
| 17:26 | 18:11 | 19:52 | 20:35 | 21:16 | 21:44 | 21:39 | 21:00 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:28 | 07:50 | 07:58 | 06:57 | 06:11 | 05:52 | 06:09 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 16:59

 18 | 08:27 | 07:48 | 07:56 | 06:56 | 06:10 | 05:52 | 06:10 | 06:48 | 07:28 | 08:09 | 07:54 | 08:28
| 17:29 | 18:14 | 19:55 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 | 06:08 | 05:52 | 06:11 | 06:49 | 07:30 | 08:10 | 07:56 | 08:29
| 17:30 | 18:16 | 19:57 | 20:39 | 21:19 | 21:45 | 21:37 | 20:54 | 19:55 | 18:54 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:07 | 05:52 | 06:12 | 06:50 | 07:31 | 08:12 | 07:57 | 08:30
| 17:32 | 18:17 | 19:58 | 20:41 | 21:20 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:00

 21 | 08:25 | 07:43 | 07:50 | 06:50 | 06:06 | 05:52 | 06:13 | 06:52 | 07:32 | 08:13 | 07:59 | 08:30
| 17:33 | 18:19 | 19:59 | 20:42 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:41 | 07:48 | 06:48 | 06:05 | 05:53 | 06:14 | 06:53 | 07:33 | 08:15 | 08:00 | 08:31
| 17:35 | 18:20 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:01

 23 | 08:23 | 07:40 | 07:46 | 06:47 | 06:04 | 05:53 | 06:16 | 06:54 | 07:35 | 08:16 | 08:01 | 08:31
| 17:36 | 18:22 | 20:02 | 20:45 | 21:24 | 21:46 | 21:33 | 20:47 | 19:47 | 18:47 | 17:06 | 17:02

 24 | 08:22 | 07:38 | 07:44 | 06:45 | 06:03 | 05:53 | 06:17 | 06:56 | 07:36 | 08:18 | 08:03 | 08:32
| 17:38 | 18:23 | 20:04 | 20:46 | 21:25 | 21:46 | 21:32 | 20:45 | 19:45 | 18:46 | 17:05 | 17:02

 25 | 08:21 | 07:36 | 07:42 | 06:43 | 06:02 | 05:53 | 06:18 | 06:57 | 07:37 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:20 | 07:34 | 07:40 | 06:42 | 06:02 | 05:54 | 06:19 | 06:58 | 07:39 | 08:20 | 08:05 | 08:32
| 17:41 | 18:26 | 20:06 | 20:49 | 21:27 | 21:47 | 21:30 | 20:42 | 19:41 | 18:42 | 17:04 | 17:04

 27 | 08:19 | 07:32 | 07:38 | 06:40 | 06:01 | 05:54 | 06:20 | 07:00 | 07:40 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:50 | 21:28 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:03 | 17:04

 28 | 08:18 | 07:31 | 07:36 | 06:38 | 06:00 | 05:55 | 06:21 | 07:01 | 07:41 | 08:23 | 08:08 | 08:33
| 17:44 | 18:29 | 20:09 | 20:52 | 21:29 | 21:47 | 21:27 | 20:38 | 19:37 | 18:39 | 17:03 | 17:05

 29 | 08:17 | | 07:34 | 06:36 | 05:59 | 05:55 | 06:23 | 07:02 | 07:43 | 08:25 | 08:09 | 08:33
| 17:45 | | 20:11 | 20:53 | 21:30 | 21:47 | 21:26 | 20:36 | 19:35 | 18:37 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:58 | 05:56 | 06:24 | 07:03 | 07:44 | 08:26 | 08:11 | 08:33
| 17:47 | | 20:12 | 20:55 | 21:31 | 21:47 | 21:25 | 20:34 | 19:33 | 18:36 | 17:01 | 17:07

 31 | 08:15 | | 07:30 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:33
| 17:48 | | 20:13 | | 21:32 | | 21:24 | 20:32 | | 18:34 | | 17:08

Potential sun hours | 279 | 287 | 368 | 407 | 466 | 474 | 480 | 441 | 378 | 338 | 282 | 266
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0
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SHADOW - Calendar per WTG
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout WTG: S145 - S145

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:34 | 08:13 | 07:29 | 07:28 | 06:33 | 05:57 20:42-21:06/24 | 05:56 20:46-21:14/28 | 06:26 | 07:06 | 07:46 | 07:29 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:33 | 21:46 | 21:22 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:12 | 07:27 | 07:26 | 06:32 | 05:56 20:41-21:06/25 | 05:57 20:47-21:14/27 | 06:27 | 07:07 | 07:47 | 07:31 | 08:13
| 17:10 | 17:51 | 18:32 | 20:16 | 20:57 | 21:34 | 21:46 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:33 | 08:11 | 07:25 | 07:24 | 06:30 | 05:56 20:41-21:08/27 | 05:57 20:46-21:14/28 | 06:29 | 07:09 | 07:48 | 07:32 | 08:14
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:33 | 08:10 | 07:23 | 07:22 | 06:29 | 05:55 20:41-21:08/27 | 05:58 20:47-21:15/28 | 06:30 | 07:10 | 07:50 | 07:34 | 08:15
| 17:12 | 17:54 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:33 | 08:08 | 07:21 | 07:20 | 06:27 | 05:55 20:41-21:08/27 | 05:59 20:47-21:15/28 | 06:31 | 07:11 | 07:51 | 07:35 | 08:17
| 17:13 | 17:56 | 18:37 | 20:20 | 21:01 | 21:37 | 21:45 | 21:17 | 20:23 | 19:23 | 17:27 | 16:59

  6 | 08:33 | 08:07 | 07:19 | 07:18 | 06:26 | 05:54 20:41-21:08/27 | 06:00 20:47-21:14/27 | 06:32 | 07:13 | 07:52 | 07:37 | 08:18
| 17:14 | 17:57 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:15 | 20:21 | 19:21 | 17:25 | 16:59

  7 | 08:33 | 08:05 | 07:18 | 07:16 | 06:24 | 05:54 20:41-21:09/28 | 06:00 20:48-21:15/27 | 06:34 | 07:14 | 07:54 | 07:38 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 | 06:23 | 05:54 20:42-21:09/27 | 06:01 20:48-21:15/27 | 06:35 | 07:15 | 07:55 | 07:40 | 08:20
| 17:16 | 18:00 | 18:41 | 20:24 | 21:05 | 21:39 | 21:44 | 21:12 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:32 | 08:03 | 08:14 | 07:13 | 06:21 | 05:53 20:42-21:10/28 | 06:02 20:49-21:15/26 | 06:36 | 07:17 | 07:56 | 07:41 | 08:21
| 17:17 | 18:00 | 19:42 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:21 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 20:41-21:09/28 | 06:03 20:48-21:14/26 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:43 | 21:09 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 | 08:10 | 07:09 | 06:18 | 05:53 20:42-21:10/28 | 06:04 20:49-21:14/25 | 06:39 | 07:19 | 07:59 | 07:44 | 08:23
| 17:20 | 18:04 | 19:45 | 20:29 | 21:09 | 21:41 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 | 07:07 | 06:17 | 05:52 20:42-21:10/28 | 06:04 20:49-21:13/24 | 06:40 | 07:20 | 08:01 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:17 | 16:59

 13 | 08:31 | 07:56 | 08:06 | 07:05 | 06:16 | 05:52 20:42-21:10/28 | 06:05 20:50-21:13/23 | 06:41 | 07:22 | 08:02 | 07:47 | 08:24
| 17:22 | 18:07 | 19:48 | 20:31 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:07 | 17:16 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:03 | 06:14 | 05:52 20:43-21:11/28 | 06:06 20:51-21:12/21 | 06:43 | 07:23 | 08:03 | 07:49 | 08:25
| 17:24 | 18:08 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:05 | 17:15 | 16:59

 15 | 08:29 | 07:53 | 08:02 | 07:01 | 06:13 | 05:52 20:43-21:11/28 | 06:07 20:51-21:12/21 | 06:44 | 07:24 | 08:05 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:14 | 21:44 | 21:40 | 21:01 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 06:59 | 06:12 | 05:52 20:43-21:11/28 | 06:08 20:52-21:11/19 | 06:45 | 07:26 | 08:06 | 07:51 | 08:27
| 17:26 | 18:11 | 19:52 | 20:35 | 21:16 | 21:44 | 21:39 | 21:00 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:28 | 07:50 | 07:58 | 06:58 | 06:11 | 05:52 20:43-21:11/28 | 06:09 20:53-21:10/17 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 16:59

 18 | 08:27 | 07:48 | 07:56 | 06:56 | 06:10 | 05:52 20:43-21:12/29 | 06:10 20:53-21:10/17 | 06:48 | 07:28 | 08:09 | 07:54 | 08:28
| 17:29 | 18:14 | 19:55 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 | 06:09 | 05:52 20:44-21:12/28 | 06:11 20:54-21:09/15 | 06:49 | 07:30 | 08:10 | 07:56 | 08:29
| 17:30 | 18:16 | 19:57 | 20:40 | 21:19 | 21:45 | 21:37 | 20:54 | 19:55 | 18:54 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:07 | 05:52 20:44-21:12/28 | 06:12 20:56-21:08/12 | 06:50 | 07:31 | 08:12 | 07:57 | 08:30
| 17:32 | 18:17 | 19:58 | 20:41 | 21:20 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:00

 21 | 08:25 | 07:43 | 07:50 | 06:50 | 06:06 20:50-20:55/5 | 05:52 20:44-21:12/28 | 06:13 20:57-21:07/10 | 06:52 | 07:32 | 08:13 | 07:59 | 08:30
| 17:33 | 18:19 | 19:59 | 20:42 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:41 | 07:48 | 06:48 | 06:05 20:47-20:56/9 | 05:53 20:45-21:13/28 | 06:14 20:59-21:06/7 | 06:53 | 07:34 | 08:15 | 08:00 | 08:31
| 17:35 | 18:20 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:01

 23 | 08:23 | 07:40 | 07:46 | 06:47 | 06:04 20:46-20:57/11 | 05:53 20:45-21:13/28 | 06:16 | 06:54 | 07:35 | 08:16 | 08:01 | 08:31
| 17:36 | 18:22 | 20:02 | 20:45 | 21:24 | 21:46 | 21:33 | 20:47 | 19:47 | 18:47 | 17:06 | 17:02

 24 | 08:22 | 07:38 | 07:44 | 06:45 | 06:03 20:44-20:58/14 | 05:53 20:45-21:13/28 | 06:17 | 06:56 | 07:36 | 08:18 | 08:03 | 08:32
| 17:38 | 18:23 | 20:04 | 20:46 | 21:25 | 21:47 | 21:32 | 20:46 | 19:45 | 18:46 | 17:05 | 17:02

 25 | 08:21 | 07:36 | 07:42 | 06:43 | 06:02 20:44-21:00/16 | 05:54 20:44-21:12/28 | 06:18 | 06:57 | 07:37 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:20 | 07:34 | 07:40 | 06:42 | 06:02 20:44-21:00/16 | 05:54 20:45-21:13/28 | 06:19 | 06:58 | 07:39 | 08:21 | 08:05 | 08:32
| 17:41 | 18:26 | 20:06 | 20:49 | 21:27 | 21:47 | 21:30 | 20:42 | 19:41 | 18:42 | 17:04 | 17:04

 27 | 08:19 | 07:33 | 07:38 | 06:40 | 06:01 20:43-21:01/18 | 05:54 20:45-21:13/28 | 06:20 | 07:00 | 07:40 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:50 | 21:28 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:03 | 17:04

 28 | 08:18 | 07:31 | 07:36 | 06:38 | 06:00 20:42-21:02/20 | 05:55 20:46-21:14/28 | 06:21 | 07:01 | 07:41 | 08:23 | 08:08 | 08:33
| 17:44 | 18:29 | 20:09 | 20:52 | 21:29 | 21:47 | 21:27 | 20:38 | 19:37 | 18:39 | 17:03 | 17:05

 29 | 08:17 | | 07:34 | 06:37 | 05:59 20:42-21:03/21 | 05:55 20:46-21:14/28 | 06:23 | 07:02 | 07:43 | 08:25 | 08:09 | 08:33
| 17:45 | | 20:11 | 20:53 | 21:30 | 21:47 | 21:26 | 20:36 | 19:35 | 18:37 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:58 20:42-21:04/22 | 05:56 20:46-21:14/28 | 06:24 | 07:04 | 07:44 | 08:26 | 08:11 | 08:33
| 17:47 | | 20:12 | 20:55 | 21:31 | 21:47 | 21:25 | 20:34 | 19:33 | 18:36 | 17:01 | 17:07

 31 | 08:15 | | 07:30 | | 05:58 20:41-21:04/23 | | 06:25 | 07:05 | | 08:28 | | 08:33
| 17:48 | | 20:13 | | 21:32 | | 21:24 | 20:32 | | 18:34 | | 17:08

Potential sun hours | 279 | 287 | 368 | 407 | 466 | 474 | 480 | 441 | 378 | 338 | 282 | 266
Sum of minutes with flicker 0 0 0 0 175 829 483 0 0 0 0 0
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SHADOW - Calendar per WTG
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout WTG: S146 - S146

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|January |February |March |April |May |June |July |August |September |October |November|December
| | | | | | | | | | | |

  1 | 08:33 | 08:13 | 07:29 | 07:28 18:33-19:15/42 | 06:33 | 05:57 | 05:56 | 06:26 | 07:06 | 07:45 18:28-18:49/21 | 07:29 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:33 | 21:46 | 21:22 | 20:30 | 19:31 | 17:33 | 17:01

  2 | 08:33 | 08:12 | 07:27 | 07:26 18:33-19:14/41 | 06:32 | 05:56 | 05:57 | 06:27 | 07:07 | 07:47 18:32-18:45/13 | 07:31 | 08:13
| 17:10 | 17:51 | 18:32 | 20:16 | 20:57 | 21:34 | 21:46 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:33 | 08:11 | 07:25 | 07:24 18:34-19:13/39 | 06:30 | 05:56 | 05:57 | 06:29 | 07:09 18:42-18:58/16 | 07:48 | 07:32 | 08:14
| 17:11 | 17:53 | 18:34 | 20:17 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:33 | 08:10 | 07:23 | 07:22 18:35-19:11/36 | 06:29 | 05:55 | 05:58 | 06:30 | 07:10 18:39-19:01/22 | 07:50 | 07:34 | 08:15
| 17:12 | 17:54 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:33 | 08:08 | 07:21 | 07:20 18:36-19:10/34 | 06:27 | 05:55 | 05:59 | 06:31 | 07:11 18:36-19:03/27 | 07:51 | 07:35 | 08:16
| 17:13 | 17:56 | 18:37 | 20:20 | 21:01 | 21:37 | 21:45 | 21:17 | 20:23 | 19:23 | 17:27 | 16:59

  6 | 08:33 | 08:07 | 07:19 | 07:18 18:37-19:08/31 | 06:26 | 05:54 | 06:00 | 06:32 | 07:13 18:33-19:04/31 | 07:52 | 07:37 | 08:18
| 17:14 | 17:57 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:15 | 20:21 | 19:21 | 17:25 | 16:59

  7 | 08:33 | 08:05 | 07:18 | 07:16 18:39-19:06/27 | 06:24 | 05:54 | 06:00 | 06:34 | 07:14 18:31-19:05/34 | 07:54 | 07:38 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:38 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 18:42-19:04/22 | 06:23 | 05:54 | 06:01 | 06:35 | 07:15 18:30-19:06/36 | 07:55 | 07:40 | 08:20
| 17:16 | 18:00 | 18:41 | 20:24 | 21:05 | 21:39 | 21:44 | 21:12 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:32 | 08:02 | 08:14 | 07:13 18:45-19:01/16 | 06:21 | 05:53 | 06:02 | 06:36 | 07:17 18:28-19:07/39 | 07:56 | 07:41 | 08:21
| 17:17 | 18:00 | 19:42 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:21 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 18:26-19:07/41 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:43 | 21:09 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:31 | 07:59 | 08:10 18:56-19:04/8 | 07:09 | 06:18 | 05:53 | 06:04 | 06:39 | 07:19 18:26-19:08/42 | 07:59 | 07:44 | 08:23
| 17:20 | 18:04 | 19:45 | 20:29 | 21:09 | 21:41 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 18:50-19:09/19 | 07:07 | 06:17 | 05:52 | 06:04 | 06:40 | 07:20 18:25-19:08/43 | 08:01 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:10 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:17 | 16:59

 13 | 08:31 | 07:56 | 08:06 18:47-19:12/25 | 07:05 | 06:16 | 05:52 | 06:05 | 06:41 | 07:22 18:23-19:08/45 | 08:02 | 07:47 | 08:24
| 17:22 | 18:07 | 19:48 | 20:31 | 21:12 | 21:43 | 21:41 | 21:05 | 20:07 | 19:07 | 17:16 | 16:59

 14 | 08:30 | 07:55 | 08:04 18:44-19:14/30 | 07:03 | 06:14 | 05:52 | 06:06 | 06:43 | 07:23 18:22-19:08/46 | 08:03 | 07:49 | 08:25
| 17:24 | 18:08 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:05 | 17:15 | 16:59

 15 | 08:29 | 07:53 | 08:02 18:42-19:15/33 | 07:01 | 06:13 | 05:52 | 06:07 | 06:44 | 07:24 18:22-19:08/46 | 08:05 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:14 | 21:44 | 21:40 | 21:01 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 18:41-19:16/35 | 06:59 | 06:12 | 05:52 | 06:08 | 06:45 | 07:26 18:21-19:08/47 | 08:06 | 07:51 | 08:27
| 17:26 | 18:11 | 19:52 | 20:35 | 21:16 | 21:44 | 21:39 | 21:00 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:28 | 07:50 | 07:58 18:39-19:17/38 | 06:58 | 06:11 | 05:52 | 06:09 | 06:47 | 07:27 18:20-19:07/47 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 16:59

 18 | 08:27 | 07:48 | 07:56 18:38-19:18/40 | 06:56 | 06:10 | 05:52 | 06:10 | 06:48 | 07:28 18:20-19:07/47 | 08:09 | 07:54 | 08:28
| 17:29 | 18:14 | 19:55 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 18:37-19:19/42 | 06:54 | 06:09 | 05:52 | 06:11 | 06:49 | 07:30 18:20-19:07/47 | 08:10 | 07:56 | 08:29
| 17:30 | 18:16 | 19:57 | 20:40 | 21:19 | 21:45 | 21:37 | 20:54 | 19:55 | 18:54 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 18:36-19:19/43 | 06:52 | 06:07 | 05:52 | 06:12 | 06:50 | 07:31 18:20-19:06/46 | 08:12 | 07:57 | 08:30
| 17:32 | 18:17 | 19:58 | 20:41 | 21:20 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:00

 21 | 08:25 | 07:43 | 07:50 18:35-19:19/44 | 06:50 | 06:06 | 05:52 | 06:13 | 06:52 | 07:32 18:19-19:05/46 | 08:13 | 07:59 | 08:30
| 17:33 | 18:19 | 19:59 | 20:42 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:41 | 07:48 18:34-19:20/46 | 06:48 | 06:05 | 05:53 | 06:14 | 06:53 | 07:34 18:20-19:05/45 | 08:15 | 08:00 | 08:31
| 17:35 | 18:20 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:01

 23 | 08:23 | 07:40 | 07:46 18:33-19:20/47 | 06:47 | 06:04 | 05:53 | 06:16 | 06:54 | 07:35 18:20-19:04/44 | 08:16 | 08:01 | 08:31
| 17:36 | 18:22 | 20:02 | 20:45 | 21:24 | 21:46 | 21:33 | 20:47 | 19:47 | 18:47 | 17:06 | 17:02

 24 | 08:22 | 07:38 | 07:44 18:33-19:20/47 | 06:45 | 06:03 | 05:53 | 06:17 | 06:56 | 07:36 18:20-19:02/42 | 08:18 | 08:03 | 08:32
| 17:38 | 18:23 | 20:04 | 20:46 | 21:25 | 21:46 | 21:32 | 20:45 | 19:45 | 18:46 | 17:05 | 17:02

 25 | 08:21 | 07:36 | 07:42 18:32-19:19/47 | 06:43 | 06:02 | 05:54 | 06:18 | 06:57 | 07:37 18:20-19:01/41 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:20 | 07:34 | 07:40 18:32-19:19/47 | 06:42 | 06:02 | 05:54 | 06:19 | 06:58 | 07:39 18:21-19:00/39 | 08:20 | 08:05 | 08:32
| 17:41 | 18:26 | 20:06 | 20:49 | 21:27 | 21:47 | 21:30 | 20:42 | 19:41 | 18:42 | 17:04 | 17:04

 27 | 08:19 | 07:32 | 07:38 18:32-19:19/47 | 06:40 | 06:01 | 05:54 | 06:20 | 07:00 | 07:40 18:22-18:58/36 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:50 | 21:28 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:03 | 17:04

 28 | 08:18 | 07:31 | 07:36 18:32-19:18/46 | 06:38 | 06:00 | 05:55 | 06:21 | 07:01 | 07:41 18:22-18:56/34 | 08:23 | 08:08 | 08:33
| 17:44 | 18:29 | 20:09 | 20:52 | 21:29 | 21:47 | 21:27 | 20:38 | 19:37 | 18:39 | 17:03 | 17:05

 29 | 08:17 | | 07:34 18:32-19:18/46 | 06:37 | 05:59 | 05:55 | 06:23 | 07:02 | 07:43 18:24-18:55/31 | 08:25 | 08:09 | 08:33
| 17:45 | | 20:11 | 20:53 | 21:30 | 21:47 | 21:26 | 20:36 | 19:35 | 18:37 | 17:02 | 17:06

 30 | 08:16 | | 07:32 18:32-19:17/45 | 06:35 | 05:58 | 05:56 | 06:24 | 07:04 | 07:44 18:26-18:52/26 | 08:26 | 08:11 | 08:33
| 17:47 | | 20:12 | 20:55 | 21:31 | 21:47 | 21:25 | 20:34 | 19:33 | 18:36 | 17:01 | 17:07

 31 | 08:15 | | 07:30 18:32-19:16/44 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:33
| 17:48 | | 20:13 | | 21:32 | | 21:24 | 20:32 | | 18:34 | | 17:08

Potential sun hours | 279 | 287 | 368 | 407 | 466 | 474 | 480 | 441 | 378 | 338 | 282 | 266
Sum of minutes with flicker 0 0 819 288 0 0 0 0 1086 34 0 0
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SHADOW - Calendar per WTG
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout WTG: S147 - S147

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:33 | 08:13 | 07:29 | 07:28 | 06:33 | 05:57 | 05:56 | 06:26 | 07:06 | 07:45 | 07:29 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:33 | 21:46 | 21:22 | 20:30 | 19:31 | 17:33 | 17:01

  2 | 08:33 | 08:12 | 07:27 | 07:26 | 06:32 | 05:56 | 05:57 | 06:27 | 07:07 | 07:47 | 07:31 | 08:13
| 17:10 | 17:51 | 18:32 | 20:16 | 20:57 | 21:34 | 21:46 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:33 | 08:11 | 07:25 | 07:24 | 06:30 | 05:56 | 05:57 | 06:29 | 07:09 | 07:48 | 07:32 | 08:14
| 17:11 | 17:53 | 18:34 | 20:17 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:33 | 08:10 | 07:23 | 07:22 | 06:29 | 05:55 | 05:58 | 06:30 | 07:10 | 07:50 | 07:34 | 08:15
| 17:12 | 17:54 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:33 | 08:08 | 07:21 | 07:20 | 06:27 | 05:55 | 05:59 | 06:31 | 07:11 | 07:51 | 07:35 | 08:16
| 17:13 | 17:56 | 18:37 | 20:20 | 21:01 | 21:37 | 21:45 | 21:17 | 20:23 | 19:23 | 17:27 | 16:59

  6 | 08:33 | 08:07 | 07:19 | 07:18 | 06:26 | 05:54 | 06:00 | 06:32 | 07:13 | 07:52 | 07:37 | 08:18
| 17:14 | 17:57 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:15 | 20:21 | 19:21 | 17:25 | 16:59

  7 | 08:33 | 08:05 | 07:17 | 07:16 | 06:24 | 05:54 | 06:00 | 06:34 | 07:14 | 07:54 | 07:38 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:38 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 | 06:23 | 05:54 | 06:01 | 06:35 | 07:15 | 07:55 | 07:40 | 08:20
| 17:16 | 18:00 | 18:41 | 20:24 | 21:05 | 21:39 | 21:44 | 21:12 | 20:17 | 19:17 | 17:22 | 16:59

  9 | 08:32 | 08:02 | 08:14 | 07:13 | 06:21 | 05:53 | 06:02 | 06:36 | 07:17 | 07:56 | 07:41 | 08:21
| 17:17 | 18:00 | 19:42 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:21 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:43 | 21:09 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:31 | 07:59 | 08:10 | 07:09 | 06:18 | 05:53 | 06:04 | 06:39 | 07:19 | 07:59 | 07:44 | 08:23
| 17:20 | 18:04 | 19:45 | 20:29 | 21:09 | 21:41 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 | 07:07 | 06:17 | 05:52 | 06:04 | 06:40 | 07:20 | 08:01 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:10 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:17 | 16:59

 13 | 08:31 | 07:56 | 08:06 | 07:05 | 06:16 | 05:52 | 06:05 | 06:41 | 07:22 | 08:02 | 07:47 | 08:24
| 17:22 | 18:07 | 19:48 | 20:31 | 21:12 | 21:43 | 21:41 | 21:05 | 20:07 | 19:07 | 17:16 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:03 | 06:14 | 05:52 | 06:06 | 06:43 | 07:23 | 08:03 | 07:49 | 08:25
| 17:24 | 18:08 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:05 | 17:15 | 16:59

 15 | 08:29 | 07:53 | 08:02 | 07:01 | 06:13 | 05:52 | 06:07 | 06:44 | 07:24 | 08:05 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:14 | 21:44 | 21:40 | 21:01 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 06:59 | 06:12 | 05:52 | 06:08 | 06:45 | 07:26 | 08:06 | 07:51 | 08:27
| 17:26 | 18:11 | 19:52 | 20:35 | 21:16 | 21:44 | 21:39 | 21:00 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:28 | 07:50 | 07:58 | 06:58 | 06:11 | 05:52 | 06:09 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 16:59

 18 | 08:27 | 07:48 | 07:56 | 06:56 | 06:10 | 05:52 | 06:10 | 06:48 | 07:28 | 08:09 | 07:54 | 08:28
| 17:29 | 18:14 | 19:55 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 | 06:08 | 05:52 | 06:11 | 06:49 | 07:30 | 08:10 | 07:56 | 08:29
| 17:30 | 18:16 | 19:57 | 20:40 | 21:19 | 21:45 | 21:37 | 20:54 | 19:55 | 18:54 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:07 | 05:52 | 06:12 | 06:50 | 07:31 | 08:12 | 07:57 | 08:30
| 17:32 | 18:17 | 19:58 | 20:41 | 21:20 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:00

 21 | 08:25 | 07:43 | 07:50 | 06:50 | 06:06 | 05:52 | 06:13 | 06:52 | 07:32 | 08:13 | 07:59 | 08:30
| 17:33 | 18:19 | 19:59 | 20:42 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:41 | 07:48 | 06:48 | 06:05 | 05:53 | 06:14 | 06:53 | 07:34 | 08:15 | 08:00 | 08:31
| 17:35 | 18:20 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:01

 23 | 08:23 | 07:40 | 07:46 | 06:47 | 06:04 | 05:53 | 06:16 | 06:54 | 07:35 | 08:16 | 08:01 | 08:31
| 17:36 | 18:22 | 20:02 | 20:45 | 21:24 | 21:46 | 21:33 | 20:47 | 19:47 | 18:47 | 17:06 | 17:02

 24 | 08:22 | 07:38 | 07:44 | 06:45 | 06:03 | 05:53 | 06:17 | 06:56 | 07:36 | 08:18 | 08:03 | 08:32
| 17:38 | 18:23 | 20:04 | 20:46 | 21:25 | 21:46 | 21:32 | 20:45 | 19:45 | 18:46 | 17:05 | 17:02

 25 | 08:21 | 07:36 | 07:42 | 06:43 | 06:02 | 05:54 | 06:18 | 06:57 | 07:37 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:20 | 07:34 | 07:40 | 06:42 | 06:02 | 05:54 | 06:19 | 06:58 | 07:39 | 08:20 | 08:05 | 08:32
| 17:41 | 18:26 | 20:06 | 20:49 | 21:27 | 21:47 | 21:30 | 20:42 | 19:41 | 18:42 | 17:04 | 17:04

 27 | 08:19 | 07:32 | 07:38 | 06:40 | 06:01 | 05:54 | 06:20 | 07:00 | 07:40 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:50 | 21:28 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:03 | 17:04

 28 | 08:18 | 07:31 | 07:36 | 06:38 | 06:00 | 05:55 | 06:21 | 07:01 | 07:41 | 08:23 | 08:08 | 08:33
| 17:44 | 18:29 | 20:09 | 20:52 | 21:29 | 21:47 | 21:27 | 20:38 | 19:37 | 18:39 | 17:03 | 17:05

 29 | 08:17 | | 07:34 | 06:37 | 05:59 | 05:55 | 06:23 | 07:02 | 07:43 | 08:25 | 08:09 | 08:33
| 17:45 | | 20:11 | 20:53 | 21:30 | 21:47 | 21:26 | 20:36 | 19:35 | 18:37 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:58 | 05:56 | 06:24 | 07:04 | 07:44 | 08:26 | 08:11 | 08:33
| 17:47 | | 20:12 | 20:55 | 21:31 | 21:47 | 21:25 | 20:34 | 19:33 | 18:36 | 17:01 | 17:07

 31 | 08:15 | | 07:30 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:33
| 17:48 | | 20:13 | | 21:32 | | 21:24 | 20:32 | | 18:34 | | 17:08

Potential sun hours | 279 | 287 | 368 | 407 | 466 | 474 | 480 | 441 | 378 | 338 | 282 | 266
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0
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SHADOW - Calendar per WTG
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout WTG: S148 - S148

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|January |February |March |April |May |June |July |August |September|October |November |December
| | | | | | | | | | | |

  1 | 08:33 15:43-16:19/36 | 08:13 | 07:29 | 07:28 | 06:33 | 05:57 | 05:56 | 06:26 | 07:06 | 07:45 | 07:29 | 08:12 15:31-16:04/33 
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:33 | 21:46 | 21:22 | 20:30 | 19:31 | 17:33 | 17:01

  2 | 08:33 15:44-16:20/36 | 08:12 | 07:27 | 07:26 | 06:32 | 05:56 | 05:57 | 06:27 | 07:07 | 07:47 | 07:31 | 08:13 15:31-16:04/33 
| 17:10 | 17:51 | 18:32 | 20:16 | 20:57 | 21:34 | 21:46 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:33 15:44-16:20/36 | 08:11 | 07:25 | 07:24 | 06:30 | 05:56 | 05:58 | 06:29 | 07:09 | 07:48 | 07:32 | 08:14 15:31-16:05/34 
| 17:11 | 17:53 | 18:34 | 20:17 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:33 15:44-16:20/36 | 08:10 | 07:23 | 07:22 | 06:29 | 05:55 | 05:58 | 06:30 | 07:10 | 07:50 | 07:34 | 08:15 15:31-16:05/34 
| 17:12 | 17:54 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:33 15:45-16:20/35 | 08:08 | 07:21 | 07:20 | 06:27 | 05:55 | 05:59 | 06:31 | 07:11 | 07:51 | 07:35 | 08:16 15:32-16:07/35 
| 17:13 | 17:56 | 18:37 | 20:20 | 21:01 | 21:37 | 21:45 | 21:17 | 20:23 | 19:23 | 17:27 | 16:59

  6 | 08:33 15:46-16:21/35 | 08:07 | 07:19 | 07:18 | 06:26 | 05:54 | 06:00 | 06:32 | 07:13 | 07:52 | 07:37 | 08:18 15:32-16:07/35 
| 17:14 | 17:57 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:15 | 20:21 | 19:21 | 17:25 | 16:59

  7 | 08:33 15:46-16:20/34 | 08:05 | 07:17 | 07:16 | 06:24 | 05:54 | 06:00 | 06:34 | 07:14 | 07:54 | 07:38 | 08:19 15:32-16:07/35 
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:38 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 15:47-16:21/34 | 08:04 | 08:16 | 07:15 | 06:23 | 05:54 | 06:01 | 06:35 | 07:15 | 07:55 | 07:40 | 08:20 15:32-16:08/36 
| 17:16 | 18:00 | 18:41 | 20:24 | 21:05 | 21:39 | 21:44 | 21:12 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:32 15:48-16:22/34 | 08:02 | 08:14 | 07:13 | 06:21 | 05:53 | 06:02 | 06:36 | 07:17 | 07:56 | 07:41 | 08:21 15:33-16:08/35 
| 17:17 | 18:00 | 19:42 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:21 | 16:59

 10 | 08:32 15:48-16:21/33 | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22 15:33-16:09/36 
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:43 | 21:09 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:31 15:49-16:22/33 | 07:59 | 08:10 | 07:09 | 06:18 | 05:53 | 06:04 | 06:39 | 07:19 | 07:59 | 07:44 | 08:23 15:33-16:09/36 
| 17:20 | 18:04 | 19:45 | 20:29 | 21:09 | 21:41 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 15:49-16:22/33 | 07:58 | 08:08 | 07:07 | 06:17 | 05:52 | 06:04 | 06:40 | 07:20 | 08:01 | 07:46 | 08:24 15:34-16:10/36 
| 17:21 | 18:05 | 19:47 | 20:30 | 21:10 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:17 | 16:59

 13 | 08:31 15:51-16:22/31 | 07:56 | 08:06 | 07:05 | 06:16 | 05:52 | 06:05 | 06:41 | 07:22 | 08:02 | 07:47 | 08:24 15:34-16:10/36 
| 17:22 | 18:07 | 19:48 | 20:31 | 21:12 | 21:43 | 21:41 | 21:04 | 20:07 | 19:07 | 17:16 | 16:59

 14 | 08:30 15:51-16:22/31 | 07:55 | 08:04 | 07:03 | 06:15 | 05:52 | 06:06 | 06:43 | 07:23 | 08:03 | 07:49 | 08:25 15:35-16:11/36 
| 17:24 | 18:08 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:05 | 17:15 | 16:59

 15 | 08:29 15:52-16:21/29 | 07:53 | 08:02 | 07:01 | 06:13 | 05:52 | 06:07 | 06:44 | 07:24 | 08:05 | 07:50 | 08:26 15:35-16:11/36 
| 17:25 | 18:10 | 19:51 | 20:34 | 21:14 | 21:44 | 21:40 | 21:01 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 15:52-16:21/29 | 07:52 | 08:00 | 06:59 | 06:12 | 05:52 | 06:08 | 06:45 | 07:26 | 08:06 | 07:51 | 08:27 15:35-16:11/36 
| 17:26 | 18:11 | 19:52 | 20:35 | 21:16 | 21:44 | 21:39 | 21:00 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:28 15:54-16:21/27 | 07:50 | 07:58 | 06:58 | 06:11 | 05:52 | 06:09 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28 15:36-16:12/36 
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:44 | 21:38 | 20:58 | 19:59 | 19:00 | 17:12 | 16:59

 18 | 08:27 15:55-16:21/26 | 07:48 | 07:56 | 06:56 | 06:10 | 05:52 | 06:10 | 06:48 | 07:28 | 08:09 | 07:54 | 08:28 15:37-16:13/36 
| 17:29 | 18:14 | 19:55 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 15:56-16:20/24 | 07:47 | 07:54 | 06:54 | 06:09 | 05:52 | 06:11 | 06:49 | 07:30 | 08:10 | 07:56 15:40-15:49/9 | 08:29 15:37-16:13/36 
| 17:30 | 18:16 | 19:57 | 20:39 | 21:19 | 21:45 | 21:37 | 20:54 | 19:55 | 18:54 | 17:10 | 17:00

 20 | 08:26 15:58-16:19/21 | 07:45 | 07:52 | 06:52 | 06:07 | 05:52 | 06:12 | 06:50 | 07:31 | 08:12 | 07:57 15:37-15:51/14 | 08:30 15:37-16:14/37 
| 17:32 | 18:17 | 19:58 | 20:41 | 21:20 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:00

 21 | 08:25 15:59-16:18/19 | 07:43 | 07:50 | 06:50 | 06:06 | 05:53 | 06:13 | 06:52 | 07:32 | 08:13 | 07:59 15:35-15:54/19 | 08:30 15:37-16:14/37 
| 17:33 | 18:19 | 19:59 | 20:42 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 16:02-16:16/14 | 07:41 | 07:48 | 06:48 | 06:05 | 05:53 | 06:15 | 06:53 | 07:34 | 08:15 | 08:00 15:34-15:55/21 | 08:31 15:38-16:15/37 
| 17:35 | 18:20 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:01

 23 | 08:23 16:05-16:14/9 | 07:40 | 07:46 | 06:47 | 06:04 | 05:53 | 06:16 | 06:54 | 07:35 | 08:16 | 08:01 15:33-15:57/24 | 08:31 15:38-16:15/37 
| 17:36 | 18:22 | 20:02 | 20:45 | 21:24 | 21:46 | 21:33 | 20:47 | 19:47 | 18:47 | 17:06 | 17:02

 24 | 08:22 | 07:38 | 07:44 | 06:45 | 06:03 | 05:53 | 06:17 | 06:56 | 07:36 | 08:18 | 08:03 15:32-15:58/26 | 08:32 15:40-16:16/36 
| 17:38 | 18:23 | 20:04 | 20:46 | 21:25 | 21:46 | 21:32 | 20:45 | 19:45 | 18:46 | 17:05 | 17:03

 25 | 08:21 | 07:36 | 07:42 | 06:43 | 06:02 | 05:54 | 06:18 | 06:57 | 07:37 | 08:19 | 08:04 15:32-15:59/27 | 08:32 15:40-16:16/36 
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:20 | 07:34 | 07:40 | 06:42 | 06:02 | 05:54 | 06:19 | 06:58 | 07:39 | 08:20 | 08:05 15:31-16:00/29 | 08:32 15:40-16:16/36 
| 17:41 | 18:26 | 20:06 | 20:49 | 21:27 | 21:47 | 21:30 | 20:42 | 19:41 | 18:42 | 17:04 | 17:04

 27 | 08:19 | 07:32 | 07:38 | 06:40 | 06:01 | 05:54 | 06:20 | 07:00 | 07:40 | 08:22 | 08:07 15:31-16:00/29 | 08:33 15:40-16:16/36 
| 17:42 | 18:28 | 20:08 | 20:50 | 21:28 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:03 | 17:05

 28 | 08:18 | 07:31 | 07:36 | 06:38 | 06:00 | 05:55 | 06:21 | 07:01 | 07:41 | 08:23 | 08:08 15:31-16:02/31 | 08:33 15:41-16:17/36 
| 17:44 | 18:29 | 20:09 | 20:52 | 21:29 | 21:47 | 21:27 | 20:38 | 19:37 | 18:39 | 17:03 | 17:05

 29 | 08:17 | | 07:34 | 06:37 | 05:59 | 05:55 | 06:23 | 07:02 | 07:43 | 08:25 | 08:09 15:31-16:02/31 | 08:33 15:42-16:18/36 
| 17:45 | | 20:11 | 20:53 | 21:30 | 21:47 | 21:26 | 20:36 | 19:35 | 18:37 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:58 | 05:56 | 06:24 | 07:04 | 07:44 | 08:26 | 08:11 15:30-16:03/33 | 08:33 15:42-16:18/36 
| 17:47 | | 20:12 | 20:55 | 21:31 | 21:47 | 21:25 | 20:34 | 19:33 | 18:36 | 17:01 | 17:07

 31 | 08:15 | | 07:30 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:33 15:43-16:19/36 
| 17:48 | | 20:13 | | 21:32 | | 21:24 | 20:32 | | 18:34 | | 17:08

Potential sun hours | 279 | 287 | 368 | 407 | 466 | 474 | 480 | 441 | 378 | 338 | 282 | 266
Sum of minutes with flicker 675 0 0 0 0 0 0 0 0 0 293 1106
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SHADOW - Calendar per WTG
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout WTG: U152 - U152

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:34 | 08:14 | 07:29 | 07:29 | 06:34 | 05:57 | 05:57 | 06:27 | 07:06 | 07:46 | 07:30 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:34 | 21:47 | 21:23 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:12 | 07:27 | 07:27 | 06:32 | 05:57 | 05:57 | 06:28 | 07:08 | 07:47 | 07:31 | 08:13
| 17:10 | 17:52 | 18:33 | 20:16 | 20:58 | 21:35 | 21:47 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:34 | 08:11 | 07:25 | 07:25 | 06:30 | 05:56 | 05:58 | 06:29 | 07:09 | 07:49 | 07:33 | 08:14
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:34 | 08:10 | 07:24 | 07:23 | 06:29 | 05:56 | 05:58 | 06:30 | 07:10 | 07:50 | 07:34 | 08:16
| 17:12 | 17:55 | 18:36 | 20:19 | 21:00 | 21:36 | 21:46 | 21:19 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:34 | 08:08 | 07:22 | 07:21 | 06:27 | 05:55 | 05:59 | 06:32 | 07:12 | 07:51 | 07:36 | 08:17
| 17:13 | 17:56 | 18:37 | 20:21 | 21:02 | 21:37 | 21:46 | 21:17 | 20:23 | 19:23 | 17:27 | 17:00

  6 | 08:33 | 08:07 | 07:20 | 07:19 | 06:26 | 05:55 | 06:00 | 06:33 | 07:13 | 07:53 | 07:37 | 08:18
| 17:14 | 17:58 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:16 | 20:21 | 19:21 | 17:26 | 17:00

  7 | 08:33 | 08:06 | 07:18 | 07:17 | 06:24 | 05:54 | 06:01 | 06:34 | 07:14 | 07:54 | 07:39 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 | 06:23 | 05:54 | 06:01 | 06:35 | 07:16 | 07:55 | 07:40 | 08:20
| 17:17 | 18:01 | 18:41 | 20:25 | 21:06 | 21:40 | 21:45 | 21:13 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:33 | 08:03 | 08:14 | 07:13 | 06:22 | 05:54 | 06:02 | 06:37 | 07:17 | 07:57 | 07:41 | 08:21
| 17:18 | 18:01 | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:22 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:44 | 21:10 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 | 08:10 | 07:09 | 06:19 | 05:53 | 06:04 | 06:39 | 07:19 | 07:59 | 07:44 | 08:23
| 17:20 | 18:04 | 19:46 | 20:29 | 21:09 | 21:42 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 | 07:07 | 06:17 | 05:53 | 06:05 | 06:40 | 07:21 | 08:01 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:18 | 16:59

 13 | 08:31 | 07:57 | 08:06 | 07:05 | 06:16 | 05:53 | 06:06 | 06:42 | 07:22 | 08:02 | 07:47 | 08:25
| 17:23 | 18:07 | 19:49 | 20:32 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:08 | 17:17 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:03 | 06:15 | 05:53 | 06:07 | 06:43 | 07:23 | 08:04 | 07:49 | 08:26
| 17:24 | 18:08 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:06 | 17:15 | 16:59

 15 | 08:30 | 07:54 | 08:02 | 07:02 | 06:14 | 05:52 | 06:08 | 06:44 | 07:25 | 08:05 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:15 | 21:44 | 21:40 | 21:02 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 07:00 | 06:12 | 05:52 | 06:09 | 06:46 | 07:26 | 08:06 | 07:52 | 08:27
| 17:27 | 18:12 | 19:53 | 20:36 | 21:16 | 21:44 | 21:40 | 21:00 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:28 | 07:50 | 07:58 | 06:58 | 06:11 | 05:52 | 06:10 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 17:00

 18 | 08:28 | 07:49 | 07:56 | 06:56 | 06:10 | 05:52 | 06:11 | 06:48 | 07:29 | 08:09 | 07:55 | 08:29
| 17:29 | 18:15 | 19:56 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 | 06:09 | 05:53 | 06:12 | 06:50 | 07:30 | 08:11 | 07:56 | 08:29
| 17:31 | 18:16 | 19:57 | 20:40 | 21:20 | 21:46 | 21:37 | 20:55 | 19:55 | 18:55 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:08 | 05:53 | 06:13 | 06:51 | 07:31 | 08:12 | 07:57 | 08:30
| 17:32 | 18:18 | 19:58 | 20:41 | 21:21 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:01

 21 | 08:25 | 07:43 | 07:50 | 06:51 | 06:07 | 05:53 | 06:14 | 06:52 | 07:33 | 08:14 | 07:59 | 08:30
| 17:34 | 18:19 | 20:00 | 20:43 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:42 | 07:48 | 06:49 | 06:06 | 05:53 | 06:15 | 06:53 | 07:34 | 08:15 | 08:00 | 08:31
| 17:35 | 18:21 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:02

 23 | 08:24 | 07:40 | 07:46 | 06:47 | 06:05 | 05:53 | 06:16 | 06:55 | 07:35 | 08:16 | 08:02 | 08:31
| 17:37 | 18:22 | 20:03 | 20:45 | 21:24 | 21:47 | 21:33 | 20:48 | 19:47 | 18:48 | 17:06 | 17:02

 24 | 08:23 | 07:38 | 07:44 | 06:45 | 06:04 | 05:54 | 06:17 | 06:56 | 07:36 | 08:18 | 08:03 | 08:32
| 17:38 | 18:24 | 20:04 | 20:47 | 21:25 | 21:47 | 21:32 | 20:46 | 19:45 | 18:46 | 17:06 | 17:03

 25 | 08:22 | 07:36 | 07:42 | 06:44 | 06:03 | 05:54 | 06:18 | 06:57 | 07:38 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:21 | 07:35 | 07:40 | 06:42 | 06:02 | 05:54 | 06:19 | 06:59 | 07:39 | 08:21 | 08:06 | 08:33
| 17:41 | 18:27 | 20:07 | 20:49 | 21:28 | 21:47 | 21:30 | 20:42 | 19:41 | 18:43 | 17:04 | 17:04

 27 | 08:20 | 07:33 | 07:38 | 06:40 | 06:01 | 05:55 | 06:21 | 07:00 | 07:40 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:51 | 21:29 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:04 | 17:05

 28 | 08:18 | 07:31 | 07:36 | 06:39 | 06:00 | 05:55 | 06:22 | 07:01 | 07:42 | 08:24 | 08:08 | 08:33
| 17:44 | 18:30 | 20:10 | 20:52 | 21:30 | 21:47 | 21:28 | 20:38 | 19:37 | 18:39 | 17:03 | 17:06

 29 | 08:17 | | 07:34 | 06:37 | 05:59 | 05:56 | 06:23 | 07:03 | 07:43 | 08:25 | 08:10 | 08:33
| 17:45 | | 20:11 | 20:53 | 21:31 | 21:47 | 21:26 | 20:37 | 19:35 | 18:38 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:59 | 05:56 | 06:24 | 07:04 | 07:44 | 08:27 | 08:11 | 08:34
| 17:47 | | 20:12 | 20:55 | 21:32 | 21:47 | 21:25 | 20:35 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:15 | | 07:31 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:34
| 17:48 | | 20:14 | | 21:33 | | 21:24 | 20:33 | | 18:34 | | 17:08

Potential sun hours | 279 | 287 | 368 | 407 | 466 | 474 | 480 | 441 | 378 | 338 | 282 | 266
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0
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SHADOW - Calendar per WTG
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout WTG: U158 - U158

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:34 | 08:14 | 07:29 | 07:28 | 06:33 | 05:57 | 05:56 | 06:26 | 07:06 | 07:46 | 07:30 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:34 | 21:47 | 21:23 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:12 | 07:27 | 07:26 | 06:32 | 05:57 | 05:57 | 06:28 | 07:08 | 07:47 | 07:31 | 08:13
| 17:10 | 17:51 | 18:32 | 20:16 | 20:57 | 21:35 | 21:47 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:34 | 08:11 | 07:25 | 07:24 | 06:30 | 05:56 | 05:58 | 06:29 | 07:09 | 07:48 | 07:33 | 08:14
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:34 | 08:10 | 07:23 | 07:23 | 06:29 | 05:55 | 05:58 | 06:30 | 07:10 | 07:50 | 07:34 | 08:16
| 17:12 | 17:54 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:34 | 08:08 | 07:22 | 07:21 | 06:27 | 05:55 | 05:59 | 06:31 | 07:12 | 07:51 | 07:36 | 08:17
| 17:13 | 17:56 | 18:37 | 20:20 | 21:02 | 21:37 | 21:46 | 21:17 | 20:23 | 19:23 | 17:27 | 17:00

  6 | 08:33 | 08:07 | 07:20 | 07:19 | 06:26 | 05:55 | 06:00 | 06:33 | 07:13 | 07:52 | 07:37 | 08:18
| 17:14 | 17:58 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:16 | 20:21 | 19:21 | 17:25 | 16:59

  7 | 08:33 | 08:06 | 07:18 | 07:17 | 06:24 | 05:54 | 06:00 | 06:34 | 07:14 | 07:54 | 07:38 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 | 06:23 | 05:54 | 06:01 | 06:35 | 07:15 | 07:55 | 07:40 | 08:20
| 17:16 | 18:01 | 18:41 | 20:25 | 21:06 | 21:40 | 21:45 | 21:13 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:33 | 08:03 | 08:14 | 07:13 | 06:21 | 05:53 | 06:02 | 06:36 | 07:17 | 07:57 | 07:41 | 08:21
| 17:18 | 18:01 | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:21 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:44 | 21:10 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 | 08:10 | 07:09 | 06:19 | 05:53 | 06:04 | 06:39 | 07:19 | 07:59 | 07:44 | 08:23
| 17:20 | 18:04 | 19:46 | 20:29 | 21:09 | 21:42 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 | 07:07 | 06:17 | 05:53 | 06:05 | 06:40 | 07:21 | 08:01 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:18 | 16:59

 13 | 08:31 | 07:57 | 08:06 | 07:05 | 06:16 | 05:52 | 06:06 | 06:42 | 07:22 | 08:02 | 07:47 | 08:25
| 17:23 | 18:07 | 19:48 | 20:32 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:07 | 17:16 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:03 | 06:15 | 05:52 | 06:06 | 06:43 | 07:23 | 08:04 | 07:49 | 08:26
| 17:24 | 18:08 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:06 | 17:15 | 16:59

 15 | 08:30 | 07:53 | 08:02 | 07:01 | 06:13 | 05:52 | 06:07 | 06:44 | 07:25 | 08:05 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:15 | 21:44 | 21:40 | 21:01 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 07:00 | 06:12 | 05:52 | 06:08 | 06:45 | 07:26 | 08:06 | 07:52 | 08:27
| 17:26 | 18:11 | 19:53 | 20:36 | 21:16 | 21:44 | 21:40 | 21:00 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:28 | 07:50 | 07:58 | 06:58 | 06:11 | 05:52 | 06:09 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 17:00

 18 | 08:28 | 07:49 | 07:56 | 06:56 | 06:10 | 05:52 | 06:10 | 06:48 | 07:28 | 08:09 | 07:55 | 08:29
| 17:29 | 18:14 | 19:55 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 | 06:09 | 05:52 | 06:11 | 06:49 | 07:30 | 08:11 | 07:56 | 08:29
| 17:31 | 18:16 | 19:57 | 20:40 | 21:19 | 21:46 | 21:37 | 20:55 | 19:55 | 18:55 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:08 | 05:52 | 06:12 | 06:51 | 07:31 | 08:12 | 07:57 | 08:30
| 17:32 | 18:18 | 19:58 | 20:41 | 21:21 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:01

 21 | 08:25 | 07:43 | 07:50 | 06:50 | 06:07 | 05:53 | 06:14 | 06:52 | 07:32 | 08:13 | 07:59 | 08:30
| 17:33 | 18:19 | 20:00 | 20:42 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:42 | 07:48 | 06:49 | 06:05 | 05:53 | 06:15 | 06:53 | 07:34 | 08:15 | 08:00 | 08:31
| 17:35 | 18:21 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:02

 23 | 08:23 | 07:40 | 07:46 | 06:47 | 06:05 | 05:53 | 06:16 | 06:55 | 07:35 | 08:16 | 08:02 | 08:31
| 17:36 | 18:22 | 20:02 | 20:45 | 21:24 | 21:47 | 21:33 | 20:48 | 19:47 | 18:48 | 17:06 | 17:02

 24 | 08:23 | 07:38 | 07:44 | 06:45 | 06:04 | 05:53 | 06:17 | 06:56 | 07:36 | 08:18 | 08:03 | 08:32
| 17:38 | 18:24 | 20:04 | 20:47 | 21:25 | 21:47 | 21:32 | 20:46 | 19:45 | 18:46 | 17:06 | 17:03

 25 | 08:22 | 07:36 | 07:42 | 06:43 | 06:03 | 05:54 | 06:18 | 06:57 | 07:38 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:21 | 07:35 | 07:40 | 06:42 | 06:02 | 05:54 | 06:19 | 06:59 | 07:39 | 08:21 | 08:06 | 08:33
| 17:41 | 18:27 | 20:07 | 20:49 | 21:27 | 21:47 | 21:30 | 20:42 | 19:41 | 18:42 | 17:04 | 17:04

 27 | 08:19 | 07:33 | 07:38 | 06:40 | 06:01 | 05:54 | 06:20 | 07:00 | 07:40 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:51 | 21:29 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:03 | 17:05

 28 | 08:18 | 07:31 | 07:36 | 06:38 | 06:00 | 05:55 | 06:22 | 07:01 | 07:42 | 08:24 | 08:08 | 08:33
| 17:44 | 18:30 | 20:09 | 20:52 | 21:30 | 21:47 | 21:28 | 20:38 | 19:37 | 18:39 | 17:03 | 17:05

 29 | 08:17 | | 07:34 | 06:37 | 05:59 | 05:55 | 06:23 | 07:02 | 07:43 | 08:25 | 08:10 | 08:33
| 17:45 | | 20:11 | 20:53 | 21:31 | 21:47 | 21:26 | 20:36 | 19:35 | 18:38 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:59 | 05:56 | 06:24 | 07:04 | 07:44 | 08:27 | 08:11 | 08:34
| 17:47 | | 20:12 | 20:55 | 21:32 | 21:47 | 21:25 | 20:35 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:15 | | 07:30 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:34
| 17:48 | | 20:14 | | 21:33 | | 21:24 | 20:33 | | 18:34 | | 17:08

Potential sun hours | 279 | 287 | 368 | 407 | 466 | 474 | 480 | 441 | 378 | 338 | 282 | 266
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0
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SHADOW - Calendar per WTG
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout WTG: U159 - U159

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|January |February |March |April |May |June |July |August |September |October |November|December
| | | | | | | | | | | |

  1 | 08:34 | 08:14 | 07:29 | 07:28 19:45-19:52/7 | 06:33 | 05:57 | 05:56 | 06:26 | 07:06 19:39-19:59/20 | 07:46 | 07:30 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:34 | 21:47 | 21:23 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:12 | 07:27 | 07:26 19:43-19:53/10 | 06:32 | 05:57 | 05:57 | 06:28 | 07:08 19:38-19:59/21 | 07:47 | 07:31 | 08:13
| 17:10 | 17:51 | 18:32 | 20:16 | 20:57 | 21:34 | 21:46 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:34 | 08:11 | 07:25 | 07:24 19:42-19:55/13 | 06:30 | 05:56 | 05:58 | 06:29 | 07:09 19:38-20:00/22 | 07:48 | 07:33 | 08:14
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:34 | 08:10 | 07:23 | 07:23 19:41-19:56/15 | 06:29 | 05:55 | 05:58 | 06:30 | 07:10 19:37-19:59/22 | 07:50 | 07:34 | 08:16
| 17:12 | 17:54 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:33 | 08:08 | 07:22 | 07:21 19:41-19:58/17 | 06:27 | 05:55 | 05:59 | 06:31 | 07:12 19:36-19:57/21 | 07:51 | 07:35 | 08:17
| 17:13 | 17:56 | 18:37 | 20:20 | 21:02 | 21:37 | 21:46 | 21:17 | 20:23 | 19:23 | 17:27 | 17:00

  6 | 08:33 | 08:07 | 07:20 | 07:19 19:40-20:00/20 | 06:26 | 05:55 | 06:00 | 06:33 | 07:13 19:36-19:55/19 | 07:52 | 07:37 | 08:18
| 17:14 | 17:58 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:16 | 20:21 | 19:21 | 17:25 | 16:59

  7 | 08:33 | 08:06 | 07:18 | 07:17 19:40-20:01/21 | 06:24 | 05:54 | 06:00 | 06:34 | 07:14 19:36-19:53/17 | 07:54 | 07:38 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 19:40-20:02/22 | 06:23 | 05:54 | 06:01 | 06:35 | 07:15 19:36-19:51/15 | 07:55 | 07:40 | 08:20
| 17:16 | 18:01 | 18:41 | 20:25 | 21:05 | 21:39 | 21:45 | 21:13 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:32 | 08:03 | 08:14 | 07:13 19:40-20:02/22 | 06:21 | 05:53 | 06:02 | 06:36 | 07:17 19:36-19:49/13 | 07:57 | 07:41 | 08:21
| 17:18 | 18:01 | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:21 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 19:40-20:01/21 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 19:37-19:47/10 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:44 | 21:10 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 | 08:10 | 07:09 19:40-20:00/20 | 06:19 | 05:53 | 06:04 | 06:39 | 07:19 19:38-19:46/8 | 07:59 | 07:44 | 08:23
| 17:20 | 18:04 | 19:46 | 20:29 | 21:09 | 21:42 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 | 07:07 19:41-19:59/18 | 06:17 | 05:53 | 06:05 | 06:40 | 07:21 19:40-19:43/3 | 08:01 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:18 | 16:59

 13 | 08:31 | 07:57 | 08:06 | 07:05 19:42-19:57/15 | 06:16 | 05:52 | 06:06 | 06:42 | 07:22 | 08:02 | 07:47 | 08:25
| 17:23 | 18:07 | 19:48 | 20:31 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:07 | 17:16 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:03 19:44-19:54/10 | 06:15 | 05:52 | 06:06 | 06:43 | 07:23 | 08:04 | 07:49 | 08:26
| 17:24 | 18:08 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:06 | 17:15 | 16:59

 15 | 08:30 | 07:53 | 08:02 | 07:01 | 06:13 | 05:52 | 06:07 | 06:44 | 07:25 | 08:05 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:15 | 21:44 | 21:40 | 21:01 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 07:00 | 06:12 | 05:52 | 06:08 | 06:45 | 07:26 | 08:06 | 07:52 | 08:27
| 17:27 | 18:11 | 19:53 | 20:36 | 21:16 | 21:44 | 21:40 | 21:00 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:28 | 07:50 | 07:58 | 06:58 | 06:11 | 05:52 | 06:09 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 17:00

 18 | 08:28 | 07:49 | 07:56 | 06:56 | 06:10 | 05:52 | 06:10 | 06:48 | 07:28 | 08:09 | 07:55 | 08:29
| 17:29 | 18:14 | 19:55 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 | 06:09 | 05:52 | 06:11 | 06:49 | 07:30 | 08:11 | 07:56 | 08:29
| 17:31 | 18:16 | 19:57 | 20:40 | 21:19 | 21:46 | 21:37 | 20:55 | 19:55 | 18:55 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:08 | 05:52 | 06:13 | 06:51 | 07:31 | 08:12 | 07:57 | 08:30
| 17:32 | 18:18 | 19:58 | 20:41 | 21:21 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:01

 21 | 08:25 | 07:43 | 07:50 | 06:50 | 06:07 | 05:53 | 06:14 | 06:52 | 07:32 | 08:13 | 07:59 | 08:30
| 17:33 | 18:19 | 20:00 | 20:42 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:42 | 07:48 | 06:49 | 06:06 | 05:53 | 06:15 | 06:53 | 07:34 | 08:15 | 08:00 | 08:31
| 17:35 | 18:21 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:02

 23 | 08:23 | 07:40 | 07:46 | 06:47 | 06:05 | 05:53 | 06:16 | 06:55 | 07:35 | 08:16 | 08:02 | 08:31
| 17:36 | 18:22 | 20:02 | 20:45 | 21:24 | 21:47 | 21:33 | 20:48 | 19:47 | 18:48 | 17:06 | 17:02

 24 | 08:23 | 07:38 | 07:44 | 06:45 | 06:04 | 05:53 | 06:17 | 06:56 | 07:36 | 08:18 | 08:03 | 08:32
| 17:38 | 18:24 | 20:04 | 20:47 | 21:25 | 21:47 | 21:32 | 20:46 | 19:45 | 18:46 | 17:06 | 17:03

 25 | 08:22 | 07:36 | 07:42 | 06:43 | 06:03 | 05:54 | 06:18 | 06:57 | 07:38 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:21 | 07:35 | 07:40 | 06:42 | 06:02 | 05:54 | 06:19 | 06:59 | 07:39 | 08:21 | 08:06 | 08:33
| 17:41 | 18:27 | 20:07 | 20:49 | 21:27 | 21:47 | 21:30 | 20:42 | 19:41 | 18:42 | 17:04 | 17:04

 27 | 08:19 | 07:33 | 07:38 | 06:40 | 06:01 | 05:54 | 06:20 | 07:00 | 07:40 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:51 | 21:29 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:03 | 17:05

 28 | 08:18 | 07:31 | 07:36 | 06:38 | 06:00 | 05:55 | 06:22 | 07:01 | 07:42 | 08:24 | 08:08 | 08:33
| 17:44 | 18:30 | 20:09 | 20:52 | 21:30 | 21:47 | 21:28 | 20:38 | 19:37 | 18:39 | 17:03 | 17:05

 29 | 08:17 | | 07:34 | 06:37 | 05:59 | 05:55 | 06:23 | 07:02 19:45-19:55/10 | 07:43 | 08:25 | 08:10 | 08:33
| 17:45 | | 20:11 | 20:53 | 21:31 | 21:47 | 21:26 | 20:36 | 19:35 | 18:38 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:59 | 05:56 | 06:24 | 07:04 19:43-19:58/15 | 07:44 | 08:27 | 08:11 | 08:33
| 17:47 | | 20:12 | 20:55 | 21:32 | 21:47 | 21:25 | 20:35 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:15 | | 07:30 19:48-19:51/3 | | 05:58 | | 06:25 | 07:05 19:41-19:59/18 | | 08:28 | | 08:34
| 17:48 | | 20:14 | | 21:33 | | 21:24 | 20:33 | | 18:34 | | 17:08

Potential sun hours | 279 | 287 | 368 | 407 | 466 | 474 | 480 | 441 | 378 | 338 | 282 | 266
Sum of minutes with flicker 0 0 3 231 0 0 0 43 191 0 0 0
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SHADOW - Calendar per WTG
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout WTG: U160 - U160

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|January |February |March |April |May |June |July |August |September|October |November |December
| | | | | | | | | | | |

  1 | 08:34 | 08:14 | 07:29 17:00-17:41/41 | 07:28 | 06:33 | 05:57 | 05:56 | 06:26 | 07:06 | 07:46 | 07:30 16:32-17:06/34 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:34 | 21:47 | 21:22 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:12 | 07:27 17:00-17:40/40 | 07:26 | 06:32 | 05:57 | 05:57 | 06:28 | 07:08 | 07:47 | 07:31 16:34-17:05/31 | 08:13
| 17:10 | 17:51 | 18:32 | 20:16 | 20:57 | 21:34 | 21:46 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:34 | 08:11 | 07:25 17:01-17:39/38 | 07:24 | 06:30 | 05:56 | 05:58 | 06:29 | 07:09 | 07:48 | 07:32 16:36-17:04/28 | 08:14
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:34 | 08:10 17:16-17:26/10 | 07:23 17:02-17:37/35 | 07:22 | 06:29 | 05:55 | 05:58 | 06:30 | 07:10 | 07:50 | 07:34 16:37-17:02/25 | 08:16
| 17:12 | 17:54 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:33 | 08:08 17:11-17:29/18 | 07:21 17:04-17:36/32 | 07:21 | 06:27 | 05:55 | 05:59 | 06:31 | 07:12 | 07:51 17:50-18:02/12 | 07:35 16:39-17:01/22 | 08:17
| 17:13 | 17:56 | 18:37 | 20:20 | 21:01 | 21:37 | 21:46 | 21:17 | 20:23 | 19:23 | 17:27 | 17:00

  6 | 08:33 | 08:07 17:09-17:31/22 | 07:20 17:05-17:33/28 | 07:19 | 06:26 | 05:55 | 06:00 | 06:33 | 07:13 | 07:52 17:46-18:06/20 | 07:37 16:41-16:59/18 | 08:18
| 17:14 | 17:58 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:16 | 20:21 | 19:21 | 17:25 | 16:59

  7 | 08:33 | 08:06 17:07-17:32/25 | 07:18 17:08-17:31/23 | 07:17 | 06:24 | 05:54 | 06:00 | 06:34 | 07:14 | 07:54 17:42-18:08/26 | 07:38 16:46-16:55/9 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 17:06-17:35/29 | 08:16 18:11-18:27/16 | 07:15 | 06:23 | 05:54 | 06:01 | 06:35 | 07:15 | 07:55 17:40-18:09/29 | 07:40 | 08:20
| 17:16 | 18:01 | 18:41 | 20:25 | 21:05 | 21:39 | 21:44 | 21:13 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:32 | 08:03 17:04-17:36/32 | 08:14 | 07:13 | 06:21 | 05:53 | 06:02 | 06:36 | 07:17 | 07:57 17:38-18:11/33 | 07:41 | 08:21
| 17:18 | 18:01 | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:21 | 16:59

 10 | 08:32 | 08:01 17:03-17:38/35 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 17:36-18:12/36 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:43 | 21:09 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 17:02-17:39/37 | 08:10 | 07:09 | 06:19 | 05:53 | 06:04 | 06:39 | 07:19 | 07:59 17:35-18:14/39 | 07:44 | 08:23
| 17:20 | 18:04 | 19:46 | 20:29 | 21:09 | 21:42 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 17:01-17:41/40 | 08:08 | 07:07 | 06:17 | 05:53 | 06:05 | 06:40 | 07:21 | 08:01 17:33-18:14/41 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:18 | 16:59

 13 | 08:31 | 07:57 17:00-17:42/42 | 08:06 | 07:05 | 06:16 | 05:52 | 06:05 | 06:42 | 07:22 | 08:02 17:31-18:14/43 | 07:47 | 08:25
| 17:23 | 18:07 | 19:48 | 20:31 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:07 | 17:16 | 16:59

 14 | 08:30 | 07:55 16:59-17:43/44 | 08:04 | 07:03 | 06:15 | 05:52 | 06:06 | 06:43 | 07:23 | 08:03 17:31-18:15/44 | 07:49 | 08:25
| 17:24 | 18:08 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:06 | 17:15 | 16:59

 15 | 08:30 | 07:53 16:59-17:44/45 | 08:02 | 07:01 | 06:13 | 05:52 | 06:07 | 06:44 | 07:25 | 08:05 17:30-18:15/45 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:14 | 21:44 | 21:40 | 21:01 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 16:58-17:44/46 | 08:00 | 07:00 | 06:12 | 05:52 | 06:08 | 06:45 | 07:26 | 08:06 17:29-18:16/47 | 07:52 | 08:27
| 17:26 | 18:11 | 19:53 | 20:36 | 21:16 | 21:44 | 21:40 | 21:00 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:28 | 07:50 16:57-17:44/47 | 07:58 | 06:58 | 06:11 | 05:52 | 06:09 | 06:47 | 07:27 | 08:08 17:28-18:15/47 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 17:00

 18 | 08:28 | 07:48 16:58-17:45/47 | 07:56 | 06:56 | 06:10 | 05:52 | 06:10 | 06:48 | 07:28 | 08:09 17:28-18:16/48 | 07:55 | 08:28
| 17:29 | 18:14 | 19:55 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 | 07:47 16:57-17:45/48 | 07:54 | 06:54 | 06:09 | 05:52 | 06:11 | 06:49 | 07:30 | 08:11 17:27-18:15/48 | 07:56 | 08:29
| 17:31 | 18:16 | 19:57 | 20:40 | 21:19 | 21:45 | 21:37 | 20:55 | 19:55 | 18:55 | 17:10 | 17:00

 20 | 08:26 | 07:45 16:57-17:45/48 | 07:52 | 06:52 | 06:08 | 05:52 | 06:12 | 06:51 | 07:31 | 08:12 17:28-18:16/48 | 07:57 | 08:30
| 17:32 | 18:17 | 19:58 | 20:41 | 21:21 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:01

 21 | 08:25 | 07:43 16:56-17:45/49 | 07:50 | 06:50 | 06:07 | 05:53 | 06:14 | 06:52 | 07:32 | 08:13 17:27-18:15/48 | 07:59 | 08:30
| 17:33 | 18:19 | 20:00 | 20:42 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:42 16:57-17:45/48 | 07:48 | 06:49 | 06:05 | 05:53 | 06:15 | 06:53 | 07:34 | 08:15 17:27-18:15/48 | 08:00 | 08:31
| 17:35 | 18:21 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:02

 23 | 08:23 | 07:40 16:57-17:45/48 | 07:46 | 06:47 | 06:04 | 05:53 | 06:16 | 06:55 | 07:35 | 08:16 17:27-18:15/48 | 08:02 | 08:31
| 17:36 | 18:22 | 20:02 | 20:45 | 21:24 | 21:47 | 21:33 | 20:47 | 19:47 | 18:47 | 17:06 | 17:02

 24 | 08:22 | 07:38 16:57-17:44/47 | 07:44 | 06:45 | 06:04 | 05:53 | 06:17 | 06:56 | 07:36 | 08:18 17:27-18:15/48 | 08:03 | 08:32
| 17:38 | 18:24 | 20:04 | 20:47 | 21:25 | 21:47 | 21:32 | 20:46 | 19:45 | 18:46 | 17:06 | 17:03

 25 | 08:21 | 07:36 16:57-17:44/47 | 07:42 | 06:43 | 06:03 | 05:54 | 06:18 | 06:57 | 07:38 | 08:19 17:27-18:14/47 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:20 | 07:34 16:57-17:43/46 | 07:40 | 06:42 | 06:02 | 05:54 | 06:19 | 06:58 | 07:39 | 08:21 17:28-18:14/46 | 08:06 | 08:33
| 17:41 | 18:27 | 20:07 | 20:49 | 21:27 | 21:47 | 21:30 | 20:42 | 19:41 | 18:42 | 17:04 | 17:04

 27 | 08:19 | 07:33 16:58-17:42/44 | 07:38 | 06:40 | 06:01 | 05:54 | 06:20 | 07:00 | 07:40 | 08:22 17:29-18:13/44 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:51 | 21:28 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:03 | 17:05

 28 | 08:18 | 07:31 16:58-17:41/43 | 07:36 | 06:38 | 06:00 | 05:55 | 06:22 | 07:01 | 07:42 | 08:24 17:29-18:12/43 | 08:08 | 08:33
| 17:44 | 18:29 | 20:09 | 20:52 | 21:30 | 21:47 | 21:28 | 20:38 | 19:37 | 18:39 | 17:03 | 17:05

 29 | 08:17 | | 07:34 | 06:37 | 05:59 | 05:55 | 06:23 | 07:02 | 07:43 | 08:25 17:30-18:12/42 | 08:09 | 08:33
| 17:45 | | 20:11 | 20:53 | 21:31 | 21:47 | 21:26 | 20:36 | 19:35 | 18:37 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:59 | 05:56 | 06:24 | 07:04 | 07:44 | 08:27 17:30-18:10/40 | 08:11 | 08:33
| 17:47 | | 20:12 | 20:55 | 21:32 | 21:47 | 21:25 | 20:34 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:15 | | 07:30 | | 05:58 | | 06:25 | 07:05 | | 08:28 17:31-18:09/38 | | 08:34
| 17:48 | | 20:14 | | 21:33 | | 21:24 | 20:33 | | 18:34 | | 17:08

Potential sun hours | 279 | 287 | 368 | 407 | 466 | 474 | 480 | 441 | 378 | 338 | 282 | 266
Sum of minutes with flicker 0 987 253 0 0 0 0 0 0 1098 167 0



WindPRO version 2.7.490   Sep 2011

WindPRO is developed by EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg Ø, Tlf. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk

Project:

ALLETE Wind

ALLETE Wind
Dwight Anderson
30 West Superior Street
Duluth, Minnesota 55802

Description:

EAPC does not warrant, guarantee, or make any such representations regarding
the contents of this report. EAPC cannot be held liable for erroneous results
caused by errors or omissions in the delivered data, or inaccuracy, limitations, or
malfunctioning of models or software used. For any claim whatsoever related to
the subject matter of this report, the liability of EAPC for actual damages,
regardless of the form of action, shall be limited to the total amount paid to EAPC
for the services provided as part of this consultancy service.

Printed/Page

4/16/2012 2:31 PM / 91
Licensed user:

EAPC Wind Energy 
3100 DeMers Avenue 
US-GRAND FORKS, ND 58201
+1 701 775 3000
wind@eapc.net
Calculated:

4/16/2012 2:28 PM/2.7.490

SHADOW - Calendar per WTG
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout WTG: U161 - U161

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:34 | 08:14 | 07:29 | 07:28 | 06:33 | 05:57 | 05:56 | 06:26 | 07:06 | 07:46 | 07:30 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:34 | 21:47 | 21:23 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:12 | 07:27 | 07:26 | 06:32 | 05:57 | 05:57 | 06:28 | 07:08 | 07:47 | 07:31 | 08:13
| 17:10 | 17:51 | 18:32 | 20:16 | 20:57 | 21:34 | 21:46 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:34 | 08:11 | 07:25 | 07:24 | 06:30 | 05:56 | 05:58 | 06:29 | 07:09 | 07:48 | 07:32 | 08:14
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:34 | 08:10 | 07:23 | 07:22 | 06:29 | 05:55 | 05:58 | 06:30 | 07:10 | 07:50 | 07:34 | 08:16
| 17:12 | 17:54 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:33 | 08:08 | 07:21 | 07:21 | 06:27 | 05:55 | 05:59 | 06:31 | 07:12 | 07:51 | 07:35 | 08:17
| 17:13 | 17:56 | 18:37 | 20:20 | 21:01 | 21:37 | 21:46 | 21:17 | 20:23 | 19:23 | 17:27 | 17:00

  6 | 08:33 | 08:07 | 07:20 | 07:19 | 06:26 | 05:54 | 06:00 | 06:33 | 07:13 | 07:52 | 07:37 | 08:18
| 17:14 | 17:58 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:16 | 20:21 | 19:21 | 17:25 | 16:59

  7 | 08:33 | 08:06 | 07:18 | 07:17 | 06:24 | 05:54 | 06:00 | 06:34 | 07:14 | 07:54 | 07:38 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 | 06:23 | 05:54 | 06:01 | 06:35 | 07:15 | 07:55 | 07:40 | 08:20
| 17:16 | 18:01 | 18:41 | 20:25 | 21:05 | 21:39 | 21:44 | 21:13 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:32 | 08:03 | 08:14 | 07:13 | 06:21 | 05:53 | 06:02 | 06:36 | 07:17 | 07:57 | 07:41 | 08:21
| 17:18 | 18:01 | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:21 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:44 | 21:09 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 | 08:10 | 07:09 | 06:19 | 05:53 | 06:04 | 06:39 | 07:19 | 07:59 | 07:44 | 08:23
| 17:20 | 18:04 | 19:46 | 20:29 | 21:09 | 21:42 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 | 07:07 | 06:17 | 05:53 | 06:05 | 06:40 | 07:21 | 08:01 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:18 | 16:59

 13 | 08:31 | 07:57 | 08:06 | 07:05 | 06:16 | 05:52 | 06:05 | 06:42 | 07:22 | 08:02 | 07:47 | 08:25
| 17:22 | 18:07 | 19:48 | 20:31 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:07 | 17:16 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:03 | 06:15 | 05:52 | 06:06 | 06:43 | 07:23 | 08:04 | 07:49 | 08:26
| 17:24 | 18:08 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:06 | 17:15 | 16:59

 15 | 08:30 | 07:53 | 08:02 | 07:01 | 06:13 | 05:52 | 06:07 | 06:44 | 07:25 | 08:05 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:15 | 21:44 | 21:40 | 21:01 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 07:00 | 06:12 | 05:52 | 06:08 | 06:45 | 07:26 | 08:06 | 07:52 | 08:27
| 17:26 | 18:11 | 19:53 | 20:36 | 21:16 | 21:44 | 21:40 | 21:00 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:28 | 07:50 | 07:58 | 06:58 | 06:11 | 05:52 | 06:09 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 17:00

 18 | 08:28 | 07:48 | 07:56 | 06:56 | 06:10 | 05:52 | 06:10 | 06:48 | 07:28 | 08:09 | 07:55 | 08:29
| 17:29 | 18:14 | 19:55 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 | 06:09 | 05:52 | 06:11 | 06:49 | 07:30 | 08:11 | 07:56 | 08:29
| 17:31 | 18:16 | 19:57 | 20:40 | 21:19 | 21:45 | 21:37 | 20:55 | 19:55 | 18:55 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:08 | 05:52 | 06:12 | 06:51 | 07:31 | 08:12 | 07:57 | 08:30
| 17:32 | 18:17 | 19:58 | 20:41 | 21:21 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:01

 21 | 08:25 | 07:43 | 07:50 | 06:50 | 06:06 | 05:53 | 06:14 | 06:52 | 07:32 | 08:13 | 07:59 | 08:30
| 17:33 | 18:19 | 20:00 | 20:42 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:42 | 07:48 | 06:49 | 06:05 | 05:53 | 06:15 | 06:53 | 07:34 | 08:15 | 08:00 | 08:31
| 17:35 | 18:20 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:02

 23 | 08:23 | 07:40 | 07:46 | 06:47 | 06:04 | 05:53 | 06:16 | 06:55 | 07:35 | 08:16 | 08:02 | 08:31
| 17:36 | 18:22 | 20:02 | 20:45 | 21:24 | 21:47 | 21:33 | 20:47 | 19:47 | 18:47 | 17:06 | 17:02

 24 | 08:22 | 07:38 | 07:44 | 06:45 | 06:03 | 05:53 | 06:17 | 06:56 | 07:36 | 08:18 | 08:03 | 08:32
| 17:38 | 18:24 | 20:04 | 20:47 | 21:25 | 21:47 | 21:32 | 20:46 | 19:45 | 18:46 | 17:05 | 17:03

 25 | 08:22 | 07:36 | 07:42 | 06:43 | 06:03 | 05:54 | 06:18 | 06:57 | 07:38 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:20 | 07:34 | 07:40 | 06:42 | 06:02 | 05:54 | 06:19 | 06:58 | 07:39 | 08:21 | 08:06 | 08:33
| 17:41 | 18:26 | 20:07 | 20:49 | 21:27 | 21:47 | 21:30 | 20:42 | 19:41 | 18:42 | 17:04 | 17:04

 27 | 08:19 | 07:33 | 07:38 | 06:40 | 06:01 | 05:54 | 06:20 | 07:00 | 07:40 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:51 | 21:29 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:03 | 17:05

 28 | 08:18 | 07:31 | 07:36 | 06:38 | 06:00 | 05:55 | 06:22 | 07:01 | 07:42 | 08:24 | 08:08 | 08:33
| 17:44 | 18:29 | 20:09 | 20:52 | 21:30 | 21:47 | 21:28 | 20:38 | 19:37 | 18:39 | 17:03 | 17:05

 29 | 08:17 | | 07:34 | 06:37 | 05:59 | 05:55 | 06:23 | 07:02 | 07:43 | 08:25 | 08:10 | 08:33
| 17:45 | | 20:11 | 20:53 | 21:31 | 21:47 | 21:26 | 20:36 | 19:35 | 18:37 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:59 | 05:56 | 06:24 | 07:04 | 07:44 | 08:27 | 08:11 | 08:33
| 17:47 | | 20:12 | 20:55 | 21:32 | 21:47 | 21:25 | 20:34 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:15 | | 07:30 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:34
| 17:48 | | 20:14 | | 21:33 | | 21:24 | 20:33 | | 18:34 | | 17:08

Potential sun hours | 279 | 287 | 368 | 407 | 466 | 474 | 480 | 441 | 378 | 338 | 282 | 266
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0
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SHADOW - Calendar per WTG
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout WTG: U162 - U162

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:34 | 08:14 | 07:29 | 07:28 | 06:34 | 05:57 | 05:57 | 06:27 | 07:06 | 07:46 | 07:30 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:34 | 21:47 | 21:22 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:12 | 07:27 | 07:27 | 06:32 | 05:57 | 05:57 | 06:28 | 07:08 | 07:47 | 07:31 | 08:13
| 17:10 | 17:52 | 18:33 | 20:16 | 20:57 | 21:34 | 21:46 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:34 | 08:11 | 07:25 | 07:25 | 06:30 | 05:56 | 05:58 | 06:29 | 07:09 | 07:48 | 07:33 | 08:14
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:34 | 08:10 | 07:23 | 07:23 | 06:29 | 05:56 | 05:58 | 06:30 | 07:10 | 07:50 | 07:34 | 08:16
| 17:12 | 17:55 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:33 | 08:08 | 07:22 | 07:21 | 06:27 | 05:55 | 05:59 | 06:32 | 07:12 | 07:51 | 07:35 | 08:17
| 17:13 | 17:56 | 18:37 | 20:20 | 21:01 | 21:37 | 21:46 | 21:17 | 20:23 | 19:23 | 17:27 | 17:00

  6 | 08:33 | 08:07 | 07:20 | 07:19 | 06:26 | 05:55 | 06:00 | 06:33 | 07:13 | 07:53 | 07:37 | 08:18
| 17:14 | 17:58 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:16 | 20:21 | 19:21 | 17:26 | 17:00

  7 | 08:33 | 08:06 | 07:18 | 07:17 | 06:24 | 05:54 | 06:01 | 06:34 | 07:14 | 07:54 | 07:38 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 | 06:23 | 05:54 | 06:01 | 06:35 | 07:16 | 07:55 | 07:40 | 08:20
| 17:17 | 18:01 | 18:41 | 20:25 | 21:05 | 21:39 | 21:44 | 21:13 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:32 | 08:03 | 08:14 | 07:13 | 06:22 | 05:54 | 06:02 | 06:37 | 07:17 | 07:57 | 07:41 | 08:21
| 17:18 | 18:01 | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:21 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:43 | 21:10 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 | 08:10 | 07:09 | 06:19 | 05:53 | 06:04 | 06:39 | 07:19 | 07:59 | 07:44 | 08:23
| 17:20 | 18:04 | 19:46 | 20:29 | 21:09 | 21:42 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 | 07:07 | 06:17 | 05:53 | 06:05 | 06:40 | 07:21 | 08:01 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:18 | 16:59

 13 | 08:31 | 07:57 | 08:06 | 07:05 | 06:16 | 05:53 | 06:06 | 06:42 | 07:22 | 08:02 | 07:47 | 08:25
| 17:23 | 18:07 | 19:48 | 20:31 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:08 | 17:16 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:03 | 06:15 | 05:53 | 06:07 | 06:43 | 07:23 | 08:04 | 07:49 | 08:25
| 17:24 | 18:08 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:06 | 17:15 | 16:59

 15 | 08:30 | 07:53 | 08:02 | 07:02 | 06:14 | 05:52 | 06:08 | 06:44 | 07:25 | 08:05 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:14 | 21:44 | 21:40 | 21:01 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 07:00 | 06:12 | 05:52 | 06:09 | 06:46 | 07:26 | 08:06 | 07:52 | 08:27
| 17:27 | 18:12 | 19:53 | 20:36 | 21:16 | 21:44 | 21:40 | 21:00 | 20:01 | 19:02 | 17:13 | 16:59

 17 | 08:28 | 07:50 | 07:58 | 06:58 | 06:11 | 05:52 | 06:10 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 17:00

 18 | 08:28 | 07:49 | 07:56 | 06:56 | 06:10 | 05:52 | 06:11 | 06:48 | 07:29 | 08:09 | 07:55 | 08:28
| 17:29 | 18:15 | 19:56 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 | 06:09 | 05:53 | 06:12 | 06:49 | 07:30 | 08:11 | 07:56 | 08:29
| 17:31 | 18:16 | 19:57 | 20:40 | 21:19 | 21:45 | 21:37 | 20:55 | 19:55 | 18:55 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:08 | 05:53 | 06:13 | 06:51 | 07:31 | 08:12 | 07:57 | 08:30
| 17:32 | 18:18 | 19:58 | 20:41 | 21:21 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:01

 21 | 08:25 | 07:43 | 07:50 | 06:51 | 06:07 | 05:53 | 06:14 | 06:52 | 07:32 | 08:13 | 07:59 | 08:30
| 17:34 | 18:19 | 20:00 | 20:42 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:42 | 07:48 | 06:49 | 06:06 | 05:53 | 06:15 | 06:53 | 07:34 | 08:15 | 08:00 | 08:31
| 17:35 | 18:21 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:02

 23 | 08:23 | 07:40 | 07:46 | 06:47 | 06:05 | 05:53 | 06:16 | 06:55 | 07:35 | 08:16 | 08:02 | 08:31
| 17:36 | 18:22 | 20:03 | 20:45 | 21:24 | 21:46 | 21:33 | 20:48 | 19:47 | 18:48 | 17:06 | 17:02

 24 | 08:22 | 07:38 | 07:44 | 06:45 | 06:04 | 05:54 | 06:17 | 06:56 | 07:36 | 08:18 | 08:03 | 08:32
| 17:38 | 18:24 | 20:04 | 20:47 | 21:25 | 21:47 | 21:32 | 20:46 | 19:45 | 18:46 | 17:06 | 17:03

 25 | 08:21 | 07:36 | 07:42 | 06:44 | 06:03 | 05:54 | 06:18 | 06:57 | 07:38 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:20 | 07:35 | 07:40 | 06:42 | 06:02 | 05:54 | 06:19 | 06:59 | 07:39 | 08:21 | 08:06 | 08:32
| 17:41 | 18:27 | 20:07 | 20:49 | 21:27 | 21:47 | 21:30 | 20:42 | 19:41 | 18:43 | 17:04 | 17:04

 27 | 08:19 | 07:33 | 07:38 | 06:40 | 06:01 | 05:55 | 06:21 | 07:00 | 07:40 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:51 | 21:28 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:04 | 17:05

 28 | 08:18 | 07:31 | 07:36 | 06:38 | 06:00 | 05:55 | 06:22 | 07:01 | 07:42 | 08:24 | 08:08 | 08:33
| 17:44 | 18:30 | 20:09 | 20:52 | 21:30 | 21:47 | 21:28 | 20:38 | 19:37 | 18:39 | 17:03 | 17:06

 29 | 08:17 | | 07:34 | 06:37 | 05:59 | 05:56 | 06:23 | 07:03 | 07:43 | 08:25 | 08:09 | 08:33
| 17:45 | | 20:11 | 20:53 | 21:31 | 21:47 | 21:26 | 20:36 | 19:35 | 18:38 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:59 | 05:56 | 06:24 | 07:04 | 07:44 | 08:27 | 08:11 | 08:33
| 17:47 | | 20:12 | 20:55 | 21:32 | 21:47 | 21:25 | 20:35 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:15 | | 07:30 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:34
| 17:48 | | 20:14 | | 21:33 | | 21:24 | 20:33 | | 18:34 | | 17:08

Potential sun hours | 279 | 287 | 368 | 407 | 466 | 474 | 480 | 441 | 378 | 338 | 282 | 267
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0
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SHADOW - Calendar per WTG
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout WTG: U163 - U163

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|January |February |March |April |May |June |July |August |September |October |November|December
| | | | | | | | | | | |

  1 | 08:34 | 08:14 | 07:29 | 07:29 | 06:34 | 05:57 06:24-06:33/9 | 05:57 06:25-06:45/20 | 06:27 | 07:06 07:29-07:42/13 | 07:46 | 07:30 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:34 06:33-06:49/16 | 21:47 06:45-06:55/10 | 21:23 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:12 | 07:27 | 07:27 | 06:32 | 05:57 06:24-06:35/11 | 05:57 06:25-06:44/19 | 06:28 | 07:08 07:31-07:41/10 | 07:47 | 07:31 | 08:13
| 17:10 | 17:52 | 18:33 | 20:16 | 20:58 | 21:35 06:35-06:50/15 | 21:46 06:44-06:55/11 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:34 | 08:11 | 07:25 | 07:25 | 06:31 | 05:56 06:23-06:35/12 | 05:58 06:26-06:45/19 | 06:29 | 07:09 | 07:49 | 07:33 | 08:14
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:35 06:35-06:50/15 | 21:46 06:45-06:56/11 | 21:20 | 20:27 | 19:27 | 17:30 | 17:01

  4 | 08:34 | 08:10 | 07:24 | 07:23 | 06:29 | 05:56 06:22-06:37/15 | 05:59 06:27-06:45/18 | 06:30 | 07:10 | 07:50 | 07:34 | 08:16
| 17:12 | 17:55 | 18:36 | 20:19 | 21:00 | 21:36 06:37-06:50/13 | 21:46 06:45-06:56/11 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:34 | 08:08 | 07:22 | 07:21 | 06:27 | 05:55 06:21-06:37/16 | 05:59 06:27-06:44/17 | 06:32 | 07:12 | 07:51 | 07:36 | 08:17
| 17:13 | 17:56 | 18:37 | 20:21 | 21:02 | 21:37 06:37-06:50/13 | 21:46 06:44-06:56/12 | 21:17 | 20:23 | 19:23 | 17:27 | 17:00

  6 | 08:33 | 08:07 | 07:20 | 07:19 | 06:26 | 05:55 06:22-06:38/16 | 06:00 06:28-06:44/16 | 06:33 | 07:13 | 07:53 | 07:37 | 08:18
| 17:14 | 17:58 | 18:38 | 20:22 | 21:03 | 21:38 06:38-06:50/12 | 21:45 06:44-06:56/12 | 21:16 | 20:21 | 19:21 | 17:26 | 17:00

  7 | 08:33 | 08:06 | 07:18 | 07:17 | 06:24 | 05:54 06:22-06:39/17 | 06:01 06:29-06:44/15 | 06:34 | 07:14 | 07:54 | 07:39 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 06:39-06:51/12 | 21:45 06:44-06:57/13 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 | 06:23 | 05:54 06:21-06:39/18 | 06:01 06:28-06:43/15 | 06:35 | 07:16 | 07:55 | 07:40 | 08:20
| 17:17 | 18:01 | 18:41 | 20:25 | 21:06 | 21:40 06:39-06:50/11 | 21:45 06:43-06:56/13 | 21:13 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:33 | 08:03 | 08:14 | 07:13 | 06:22 | 05:54 06:21-06:39/18 | 06:02 06:30-06:43/13 | 06:37 | 07:17 | 07:57 | 07:41 | 08:21
| 17:18 | 18:01 | 19:43 | 20:26 | 21:07 | 21:40 06:39-06:50/11 | 21:44 06:43-06:57/14 | 21:11 | 20:15 | 19:15 | 17:22 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 07:32-07:42/10 | 06:20 | 05:53 06:21-06:40/19 | 06:03 06:31-06:42/11 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 06:40-06:51/11 | 21:44 06:42-06:57/15 | 21:10 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 | 08:10 | 07:09 07:30-07:44/14 | 06:19 | 05:53 06:21-06:41/20 | 06:04 06:32-06:42/10 | 06:39 | 07:20 | 07:59 | 07:44 | 08:23
| 17:20 | 18:04 | 19:46 | 20:29 | 21:09 | 21:42 06:41-06:51/10 | 21:43 06:42-06:57/15 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 | 07:07 07:28-07:44/16 | 06:17 | 05:53 06:22-06:41/19 | 06:05 06:34-06:40/6 | 06:41 | 07:21 | 08:01 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 06:41-06:50/9 | 21:42 06:40-06:58/18 | 21:06 | 20:09 | 19:10 | 17:18 | 16:59

 13 | 08:31 | 07:57 | 08:06 | 07:05 07:28-07:46/18 | 06:16 | 05:53 06:21-06:41/20 | 06:06 06:37-06:58/21 | 06:42 | 07:22 | 08:02 | 07:47 | 08:25
| 17:23 | 18:07 | 19:49 | 20:32 | 21:12 | 21:43 06:41-06:50/9 | 21:42 | 21:05 | 20:07 | 19:08 | 17:17 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:03 07:27-07:46/19 | 06:15 | 05:53 06:21-06:41/20 | 06:07 06:37-06:57/20 | 06:43 | 07:23 | 08:04 | 07:49 | 08:26
| 17:24 | 18:09 | 19:50 | 20:33 | 21:13 | 21:43 06:41-06:51/10 | 21:41 | 21:03 | 20:05 | 19:06 | 17:15 | 16:59

 15 | 08:30 | 07:54 | 08:02 | 07:02 07:27-07:45/18 | 06:14 | 05:53 06:21-06:41/20 | 06:08 06:37-06:57/20 | 06:44 | 07:25 | 08:05 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:15 | 21:44 06:41-06:51/10 | 21:40 | 21:02 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 07:00 07:26-07:45/19 | 06:12 | 05:52 06:21-06:42/21 | 06:09 06:37-06:57/20 | 06:46 | 07:26 | 08:06 | 07:52 | 08:27
| 17:27 | 18:12 | 19:53 | 20:36 | 21:16 | 21:44 06:42-06:51/9 | 21:40 | 21:00 | 20:01 | 19:02 | 17:13 | 17:00

 17 | 08:28 | 07:50 | 07:58 | 06:58 07:26-07:44/18 | 06:11 | 05:52 06:21-06:42/21 | 06:10 06:38-06:57/19 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 06:42-06:51/9 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 17:00

 18 | 08:28 | 07:49 | 07:56 | 06:56 07:26-07:43/17 | 06:10 | 05:53 06:21-06:42/21 | 06:11 06:38-06:56/18 | 06:48 | 07:29 | 08:09 | 07:55 | 08:29
| 17:29 | 18:15 | 19:56 | 20:38 | 21:18 | 21:45 06:42-06:51/9 | 21:38 | 20:56 | 19:57 | 18:57 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 07:27-07:43/16 | 06:09 | 05:53 06:22-06:43/21 | 06:12 06:39-06:56/17 | 06:50 | 07:30 | 08:11 | 07:56 | 08:29
| 17:31 | 18:16 | 19:57 | 20:40 | 21:19 | 21:46 06:43-06:52/9 | 21:37 | 20:55 | 19:55 | 18:55 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 07:28-07:42/14 | 06:08 06:35-06:42/7 | 05:53 06:22-06:43/21 | 06:13 06:40-06:55/15 | 06:51 | 07:31 | 08:12 | 07:57 | 08:30
| 17:32 | 18:18 | 19:58 | 20:41 | 21:21 | 21:46 06:43-06:52/9 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:01

 21 | 08:25 | 07:43 | 07:50 | 06:51 07:29-07:39/10 | 06:07 06:33-06:43/10 | 05:53 06:23-06:43/20 | 06:14 06:41-06:55/14 | 06:52 07:37-07:42/5 | 07:33 | 08:14 | 07:59 | 08:30
| 17:34 | 18:19 | 20:00 | 20:43 | 21:22 | 21:46 06:43-06:52/9 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:42 | 07:48 | 06:49 07:32-07:36/4 | 06:06 06:32-06:45/13 | 05:53 06:22-06:43/21 | 06:15 06:42-06:54/12 | 06:53 07:33-07:45/12 | 07:34 | 08:15 | 08:00 | 08:31
| 17:35 | 18:21 | 20:01 | 20:44 | 21:23 | 21:46 06:43-06:52/9 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:02

 23 | 08:24 | 07:40 | 07:46 | 06:47 | 06:05 06:31-06:46/15 | 05:53 06:22-06:43/21 | 06:16 06:43-06:52/9 | 06:55 07:31-07:46/15 | 07:35 | 08:16 | 08:02 | 08:31
| 17:37 | 18:22 | 20:03 | 20:45 | 21:24 | 21:47 06:43-06:52/9 | 21:33 | 20:48 | 19:47 | 18:48 | 17:07 | 17:02

 24 | 08:23 | 07:38 | 07:44 | 06:45 | 06:04 06:30-06:46/16 | 05:54 06:23-06:44/21 | 06:17 06:46-06:49/3 | 06:56 07:30-07:46/16 | 07:36 | 08:18 | 08:03 | 08:32
| 17:38 | 18:24 | 20:04 | 20:47 | 21:25 | 21:47 06:44-06:53/9 | 21:32 | 20:46 | 19:45 | 18:46 | 17:06 | 17:03

 25 | 08:22 | 07:36 | 07:42 | 06:44 | 06:03 06:29-06:47/18 | 05:54 06:23-06:44/21 | 06:18 | 06:57 07:30-07:47/17 | 07:38 | 08:19 | 08:04 | 08:32
| 17:40 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 06:44-06:53/9 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:04

 26 | 08:21 | 07:35 | 07:40 | 06:42 | 06:02 06:29-06:47/18 | 05:54 06:23-06:44/21 | 06:19 | 06:59 07:29-07:47/18 | 07:39 | 08:21 | 08:06 | 08:33
| 17:41 | 18:27 | 20:07 | 20:49 | 21:27 | 21:47 06:44-06:53/9 | 21:30 | 20:42 | 19:41 | 18:43 | 17:04 | 17:04

 27 | 08:19 | 07:33 | 07:38 | 06:40 | 06:01 06:29-06:48/19 | 05:55 06:24-06:44/20 | 06:21 | 07:00 07:28-07:47/19 | 07:40 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:51 | 21:29 | 21:47 06:44-06:54/10 | 21:29 | 20:40 | 19:39 | 18:41 | 17:04 | 17:05

 28 | 08:18 | 07:31 | 07:36 | 06:39 | 06:00 06:29-06:48/19 | 05:55 06:24-06:44/20 | 06:22 | 07:01 07:27-07:46/19 | 07:42 | 08:24 | 08:08 | 08:33
| 17:44 | 18:30 | 20:10 | 20:52 | 21:30 | 21:47 06:44-06:54/10 | 21:28 | 20:38 | 19:37 | 18:39 | 17:03 | 17:06

 29 | 08:17 | | 07:34 | 06:37 | 06:00 06:28-06:49/21 | 05:56 06:25-06:45/20 | 06:23 | 07:03 07:28-07:47/19 | 07:43 | 08:25 | 08:10 | 08:33
| 17:45 | | 20:11 | 20:53 | 21:31 | 21:47 06:45-06:55/10 | 21:26 | 20:37 | 19:35 | 18:38 | 17:02 | 17:06

 30 | 08:16 | | 07:33 | 06:35 | 05:59 06:28-06:48/20 | 05:56 06:25-06:44/19 | 06:24 | 07:04 07:28-07:46/18 | 07:44 | 08:27 | 08:11 | 08:33
| 17:47 | | 20:12 | 20:55 | 21:32 | 21:47 06:44-06:54/10 | 21:25 | 20:35 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:15 | | 07:31 | | 05:58 06:27-06:30/3 | | 06:25 | 07:05 07:28-07:44/16 | | 08:28 | | 08:34
| 17:49 | | 20:14 | | 21:33 06:30-06:49/19 | | 21:24 | 20:33 | | 18:35 | | 17:08

Potential sun hours | 279 | 287 | 368 | 407 | 466 | 474 | 480 | 441 | 378 | 338 | 282 | 267
Sum of minutes with flicker 0 0 0 193 198 875 522 174 23 0 0 0
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Project:
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30 West Superior Street
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Description:

EAPC does not warrant, guarantee, or make any such representations regarding
the contents of this report. EAPC cannot be held liable for erroneous results
caused by errors or omissions in the delivered data, or inaccuracy, limitations, or
malfunctioning of models or software used. For any claim whatsoever related to
the subject matter of this report, the liability of EAPC for actual damages,
regardless of the form of action, shall be limited to the total amount paid to EAPC
for the services provided as part of this consultancy service.
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SHADOW - Calendar per WTG
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout WTG: U164 - U164

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|January |February |March |April |May |June
| | | | | |

  1 | 08:34 09:06-09:32/26 | 08:14 | 07:29 07:55-09:01/66 | 07:29 | 06:34 | 05:58
| 17:09 | 17:50 | 18:31 09:01-09:02/1 | 20:15 | 20:56 | 21:34

  2 | 08:34 09:07-09:32/25 | 08:12 | 07:27 07:54-08:59/65 | 07:27 | 06:32 | 05:57
| 17:10 | 17:52 | 18:33 | 20:16 | 20:58 | 21:35

  3 | 08:34 09:07-09:33/26 | 08:11 | 07:25 07:53-08:59/66 | 07:25 | 06:31 | 05:56
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:35

  4 | 08:34 09:08-09:34/26 | 08:10 | 07:24 07:52-08:58/66 | 07:23 | 06:29 | 05:56
| 17:12 | 17:55 | 18:36 | 20:19 | 21:00 | 21:36

  5 | 08:34 09:07-09:33/26 | 08:08 08:47-08:58/11 | 07:22 07:52-08:19/27 | 07:21 | 06:27 | 05:55
| 17:13 | 17:56 | 18:37 08:20-08:57/37 | 20:21 | 21:02 | 21:37

  6 | 08:33 09:08-09:34/26 | 08:07 08:44-09:02/18 | 07:20 07:52-08:19/27 | 07:19 | 06:26 | 05:55
| 17:14 | 17:58 | 18:39 08:20-08:56/36 | 20:22 | 21:03 | 21:38

  7 | 08:33 09:09-09:35/26 | 08:06 08:42-09:04/22 | 07:18 07:52-08:18/26 | 07:17 | 06:25 | 05:54
| 17:16 | 17:59 | 18:40 08:21-08:55/34 | 20:23 | 21:04 | 21:39

  8 | 08:33 09:08-09:35/27 | 08:04 08:41-09:06/25 | 08:16 08:52-09:18/26 | 07:15 | 06:23 | 05:54
| 17:17 | 18:01 | 18:41 09:21-09:53/32 | 20:25 | 21:06 | 21:40

  9 | 08:33 09:09-09:36/27 | 08:03 08:39-09:07/28 | 08:14 08:52-09:17/25 | 07:13 | 06:22 | 05:54
| 17:18 | 18:01 | 19:43 09:23-09:51/28 | 20:26 | 21:07 | 21:40

 10 | 08:32 09:10-09:36/26 | 08:01 08:38-09:09/31 | 08:12 08:53-09:16/23 | 07:11 | 06:20 | 05:53
| 17:19 | 18:02 | 19:44 09:24-09:49/25 | 20:27 | 21:08 | 21:41

 11 | 08:32 09:10-09:36/26 | 08:00 08:37-09:09/32 | 08:10 08:54-09:14/20 | 07:09 | 06:19 | 05:53
| 17:20 | 18:04 | 19:46 09:26-09:47/21 | 20:29 | 21:09 | 21:42

 12 | 08:31 09:11-09:37/26 | 07:58 08:37-09:11/34 | 08:08 08:56-09:13/17 | 07:07 | 06:18 | 05:53
| 17:22 | 18:06 | 19:47 09:29-09:43/14 | 20:30 | 21:11 | 21:42

 13 | 08:31 09:11-09:37/26 | 07:57 08:36-09:11/35 | 08:06 08:58-09:10/12 | 07:05 | 06:16 | 05:53
| 17:23 | 18:07 | 19:49 | 20:32 | 21:12 | 21:43

 14 | 08:30 09:12-09:37/25 | 07:55 08:35-08:44/9 | 08:04 | 07:04 | 06:15 | 05:53
| 17:24 | 18:09 08:44-09:11/27 | 19:50 | 20:33 | 21:13 | 21:43

 15 | 08:30 09:13-09:37/24 | 07:54 08:33-08:50/17 | 08:02 | 07:02 | 06:14 | 05:53
| 17:25 | 18:10 08:50-09:12/22 | 19:51 | 20:34 | 21:15 | 21:44

 16 | 08:29 09:13-09:37/24 | 07:52 08:30-08:52/22 | 08:00 | 07:00 | 06:12 | 05:53
| 17:27 | 18:12 08:52-09:12/20 | 19:53 | 20:36 | 21:16 | 21:44

 17 | 08:28 09:14-09:37/23 | 07:50 08:28-08:54/26 | 07:58 | 06:58 | 06:11 | 05:53
| 17:28 | 18:13 08:54-09:12/18 | 19:54 | 20:37 | 21:17 | 21:45

 18 | 08:28 09:14-09:36/22 | 07:49 08:27-08:56/29 | 07:56 | 06:56 | 06:10 | 05:53
| 17:30 | 18:15 08:56-09:13/17 | 19:56 | 20:38 | 21:18 | 21:45

 19 | 08:27 09:15-09:36/21 | 07:47 08:25-08:57/32 | 07:54 | 06:54 | 06:09 | 05:53
| 17:31 | 18:16 08:57-09:12/15 | 19:57 | 20:40 | 21:19 | 21:46

 20 | 08:26 09:16-09:35/19 | 07:45 08:24-08:58/34 | 07:52 | 06:52 | 06:08 | 05:53
| 17:32 | 18:18 08:58-09:12/14 | 19:58 | 20:41 | 21:21 | 21:46

 21 | 08:25 09:18-09:36/18 | 07:43 08:22-08:59/37 | 07:50 | 06:51 | 06:07 | 05:53
| 17:34 | 18:19 08:59-09:11/12 | 20:00 | 20:43 | 21:22 | 21:46

 22 | 08:24 09:20-09:34/14 | 07:42 08:22-09:00/38 | 07:48 | 06:49 | 06:06 | 05:53
| 17:35 | 18:21 09:00-09:11/11 | 20:01 | 20:44 | 21:23 | 21:46

 23 | 08:24 09:22-09:33/11 | 07:40 08:21-09:01/40 | 07:46 | 06:47 | 06:05 | 05:53
| 17:37 | 18:22 09:01-09:11/10 | 20:03 | 20:45 | 21:24 | 21:47

 24 | 08:23 09:25-09:30/5 | 07:38 08:21-09:01/40 | 07:44 | 06:45 | 06:04 | 05:54
| 17:38 | 18:24 09:01-09:10/9 | 20:04 | 20:47 | 21:25 | 21:47

 25 | 08:22 | 07:36 08:02-08:12/10 09:01-09:08/7 | 07:42 | 06:44 | 06:03 | 05:54
| 17:40 | 18:25 08:20-09:01/41 | 20:05 | 20:48 | 21:26 | 21:47

 26 | 08:21 | 07:35 07:59-08:15/16 09:01-09:07/6 | 07:40 | 06:42 | 06:02 | 05:54
| 17:41 | 18:27 08:19-09:01/42 | 20:07 | 20:49 | 21:27 | 21:47

 27 | 08:19 | 07:33 07:58-08:17/19 09:02-09:06/4 | 07:38 | 06:40 | 06:01 | 05:55
| 17:43 | 18:28 08:20-09:02/42 | 20:08 | 20:51 | 21:29 | 21:47

 28 | 08:18 | 07:31 07:56-08:18/22 09:01-09:04/3 | 07:37 | 06:39 | 06:00 | 05:55
| 17:44 | 18:30 08:19-09:01/42 | 20:10 | 20:52 | 21:30 | 21:47

 29 | 08:17 | | 07:35 | 06:37 | 06:00 | 05:56
| 17:46 | | 20:11 | 20:53 | 21:31 | 21:47

 30 | 08:16 | | 07:33 | 06:35 | 05:59 | 05:56
| 17:47 | | 20:12 | 20:55 | 21:32 | 21:47

 31 | 08:15 | | 07:31 | | 05:58 | 
| 17:49 | | 20:14 | | 21:33 | 

Potential sun hours | 279 | 288 | 368 | 407 | 466 | 474
Sum of minutes with flicker 545 989 694 0 0 0
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Project:

ALLETE Wind

ALLETE Wind
Dwight Anderson
30 West Superior Street
Duluth, Minnesota 55802

Description:

EAPC does not warrant, guarantee, or make any such representations regarding
the contents of this report. EAPC cannot be held liable for erroneous results
caused by errors or omissions in the delivered data, or inaccuracy, limitations, or
malfunctioning of models or software used. For any claim whatsoever related to
the subject matter of this report, the liability of EAPC for actual damages,
regardless of the form of action, shall be limited to the total amount paid to EAPC
for the services provided as part of this consultancy service.
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SHADOW - Calendar per WTG
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout WTG: U164 - U164

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|July |August |September |October |November |December
| | | | | |

  1 | 05:57 | 06:27 | 07:07 | 07:46 08:35-08:51/16 | 07:30 08:08-08:38/30 | 08:12 08:52-09:18/26 
| 21:47 | 21:23 | 20:31 | 19:31 09:10-09:21/11 | 17:33 | 17:01

  2 | 05:57 | 06:28 | 07:08 | 07:47 08:33-08:52/19 | 07:31 08:09-08:36/27 | 08:13 08:52-09:18/26 
| 21:46 | 21:21 | 20:29 | 19:29 09:06-09:24/18 | 17:32 | 17:01

  3 | 05:58 | 06:29 | 07:09 | 07:49 08:32-08:54/22 | 07:33 08:11-08:35/24 | 08:14 08:53-09:20/27 
| 21:46 | 21:20 | 20:27 | 19:27 09:04-09:27/23 | 17:30 | 17:01

  4 | 05:59 | 06:30 | 07:10 | 07:50 08:30-08:54/24 | 07:34 08:12-08:33/21 | 08:16 08:53-09:20/27 
| 21:46 | 21:18 | 20:25 | 19:25 09:01-09:28/27 | 17:29 | 17:00

  5 | 05:59 | 06:32 | 07:12 | 07:51 08:29-08:54/25 | 07:36 08:14-08:31/17 | 08:17 08:54-09:20/26 
| 21:46 | 21:17 | 20:23 | 19:23 08:59-09:29/30 | 17:27 | 17:00

  6 | 06:00 | 06:33 | 07:13 | 07:53 08:29-08:55/26 | 07:37 08:18-08:29/11 | 08:18 08:54-09:20/26 
| 21:45 | 21:16 | 20:21 | 19:21 08:58-09:31/33 | 17:26 | 17:00

  7 | 06:01 | 06:34 | 07:14 | 07:54 08:28-08:55/27 | 07:39 | 08:19 08:54-09:20/26 
| 21:45 | 21:14 | 20:19 | 19:19 08:56-09:31/35 | 17:24 | 16:59

  8 | 06:02 | 06:35 | 07:16 | 07:55 08:28-08:55/27 | 07:40 | 08:20 08:55-09:21/26 
| 21:45 | 21:13 | 20:17 | 19:17 08:56-09:32/36 | 17:23 | 16:59

  9 | 06:02 | 06:37 | 07:17 | 07:57 08:27-09:33/66 | 07:41 | 08:21 08:55-09:21/26 
| 21:44 | 21:11 | 20:15 | 19:15 | 17:22 | 16:59

 10 | 06:03 | 06:38 | 07:18 | 07:58 08:27-09:32/65 | 07:43 | 08:22 08:56-09:21/25 
| 21:44 | 21:10 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 06:04 | 06:39 | 07:20 | 07:59 08:27-09:33/66 | 07:44 | 08:23 08:56-09:22/26 
| 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 06:05 | 06:41 | 07:21 | 08:01 08:27-09:33/66 | 07:46 | 08:24 08:57-09:22/25 
| 21:42 | 21:06 | 20:09 | 19:10 | 17:18 | 16:59

 13 | 06:06 | 06:42 | 07:22 | 08:02 08:28-09:34/66 | 07:47 | 08:25 08:57-09:23/26 
| 21:42 | 21:05 | 20:07 | 19:08 09:34-09:36/2 | 17:17 | 16:59

 14 | 06:07 | 06:43 | 07:23 | 08:04 08:29-08:50/21 09:34-09:37/3 | 07:49 | 08:26 08:58-09:23/25 
| 21:41 | 21:03 | 20:05 | 19:06 08:52-09:34/42 | 17:15 | 16:59

 15 | 06:08 | 06:44 | 07:25 | 08:05 08:31-08:49/18 09:34-09:39/5 | 07:50 | 08:26 08:59-09:24/25 
| 21:40 | 21:02 | 20:03 | 19:04 08:52-09:34/42 | 17:14 | 16:59

 16 | 06:09 | 06:46 | 07:26 | 08:06 08:32-08:46/14 09:33-09:40/7 | 07:52 | 08:27 08:59-09:23/24 
| 21:40 | 21:00 | 20:01 | 19:02 08:52-09:33/41 | 17:13 | 17:00

 17 | 06:10 | 06:47 | 07:27 | 08:08 08:36-08:43/7 09:33-09:41/8 | 07:53 | 08:28 09:00-09:24/24 
| 21:39 | 20:58 | 19:59 | 19:00 08:52-09:33/41 | 17:12 | 17:00

 18 | 06:11 | 06:48 | 07:29 | 08:09 08:52-09:32/40 | 07:55 08:59-09:04/5 | 08:29 09:00-09:25/25 
| 21:38 | 20:56 | 19:57 | 18:57 09:32-09:41/9 | 17:11 | 17:00

 19 | 06:12 | 06:50 | 07:30 | 08:11 08:53-09:32/39 | 07:56 08:56-09:07/11 | 08:29 09:00-09:25/25 
| 21:37 | 20:55 | 19:55 | 18:55 09:32-09:42/10 | 17:10 | 17:01

 20 | 06:13 | 06:51 | 07:31 | 08:12 08:53-09:31/38 | 07:57 08:55-09:09/14 | 08:30 09:01-09:25/24 
| 21:36 | 20:53 | 19:53 | 18:53 09:31-09:42/11 | 17:09 | 17:01

 21 | 06:14 | 06:52 | 07:33 | 08:14 08:54-09:30/36 | 07:59 08:53-09:11/18 | 08:30 09:02-09:26/24 
| 21:35 | 20:51 | 19:51 | 18:51 09:30-09:43/13 | 17:08 | 17:01

 22 | 06:15 | 06:54 | 07:34 | 08:15 08:54-09:28/34 | 08:00 08:53-09:12/19 | 08:31 09:02-09:26/24 
| 21:34 | 20:49 | 19:49 | 18:49 09:28-09:42/14 | 17:07 | 17:02

 23 | 06:16 | 06:55 | 07:35 | 08:16 08:56-09:28/32 | 08:02 08:52-09:13/21 | 08:31 09:02-09:26/24 
| 21:33 | 20:48 | 19:47 | 18:48 09:28-09:43/15 | 17:07 | 17:02

 24 | 06:17 | 06:56 | 07:37 | 08:18 08:57-09:26/29 | 08:03 08:52-09:13/21 | 08:32 09:03-09:27/24 
| 21:32 | 20:46 | 19:45 | 18:46 09:26-09:42/16 | 17:06 | 17:03

 25 | 06:18 | 06:57 | 07:38 | 08:19 08:59-09:24/25 | 08:04 08:52-09:15/23 | 08:32 09:03-09:28/25 
| 21:31 | 20:44 | 19:43 | 18:44 09:24-09:42/18 | 17:05 | 17:04

 26 | 06:19 | 06:59 | 07:39 | 08:21 09:00-09:21/21 | 08:06 08:51-09:15/24 | 08:33 09:03-09:28/25 
| 21:30 | 20:42 | 19:41 | 18:43 09:21-09:42/21 | 17:04 | 17:04

 27 | 06:21 | 07:00 | 07:41 | 08:22 09:04-09:19/15 | 08:07 08:52-09:16/24 | 08:33 09:05-09:29/24 
| 21:29 | 20:40 | 19:39 | 18:41 09:19-09:42/23 | 17:04 | 17:05

 28 | 06:22 | 07:01 | 07:42 | 08:24 09:05-09:41/36 | 08:08 08:52-09:17/25 | 08:33 09:05-09:30/25 
| 21:28 | 20:38 | 19:37 | 18:39 | 17:03 | 17:06

 29 | 06:23 | 07:03 | 07:43 | 08:25 09:05-09:40/35 | 08:10 08:51-09:17/26 | 08:33 09:05-09:30/25 
| 21:26 | 20:37 | 19:35 | 18:38 | 17:02 | 17:06

 30 | 06:24 | 07:04 | 07:45 08:39-08:49/10 | 08:27 09:06-09:39/33 | 08:11 08:52-09:18/26 | 08:33 09:05-09:30/25 
| 21:25 | 20:35 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 06:25 | 07:05 | | 08:28 09:07-09:39/32 | | 08:34 09:06-09:31/25 
| 21:24 | 20:33 | | 18:35 | | 17:08

Potential sun hours | 480 | 441 | 378 | 339 | 282 | 267
Sum of minutes with flicker 0 0 10 1574 387 780
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SHADOW - Calendar per WTG
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout WTG: U166 - U166

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:34 | 08:14 | 07:29 | 07:29 | 06:34 | 05:57 | 05:57 | 06:27 | 07:06 | 07:46 | 07:30 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:33 | 21:47 | 21:22 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:12 | 07:27 | 07:27 | 06:32 | 05:57 | 05:57 | 06:28 | 07:08 | 07:47 | 07:31 | 08:13
| 17:10 | 17:52 | 18:33 | 20:16 | 20:57 | 21:34 | 21:46 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:34 | 08:11 | 07:25 | 07:25 | 06:30 | 05:56 | 05:58 | 06:29 | 07:09 | 07:48 | 07:33 | 08:14
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:00

  4 | 08:34 | 08:10 | 07:23 | 07:23 | 06:29 | 05:56 | 05:59 | 06:30 | 07:10 | 07:50 | 07:34 | 08:16
| 17:12 | 17:55 | 18:35 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:33 | 08:08 | 07:22 | 07:21 | 06:27 | 05:55 | 05:59 | 06:32 | 07:12 | 07:51 | 07:35 | 08:17
| 17:13 | 17:56 | 18:37 | 20:20 | 21:01 | 21:37 | 21:46 | 21:17 | 20:23 | 19:23 | 17:27 | 17:00

  6 | 08:33 | 08:07 | 07:20 | 07:19 | 06:26 | 05:55 | 06:00 | 06:33 | 07:13 | 07:53 | 07:37 | 08:18
| 17:14 | 17:58 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:16 | 20:21 | 19:21 | 17:26 | 17:00

  7 | 08:33 | 08:06 | 07:18 | 07:17 | 06:24 | 05:54 | 06:01 | 06:34 | 07:14 | 07:54 | 07:38 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 | 06:23 | 05:54 | 06:01 | 06:35 | 07:16 | 07:55 | 07:40 | 08:20
| 17:17 | 18:01 | 18:41 | 20:25 | 21:05 | 21:39 | 21:44 | 21:13 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:32 | 08:03 | 08:14 | 07:13 | 06:22 | 05:54 | 06:02 | 06:37 | 07:17 | 07:57 | 07:41 | 08:21
| 17:18 | 18:01 | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:22 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:43 | 21:09 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 | 08:10 | 07:09 | 06:19 | 05:53 | 06:04 | 06:39 | 07:19 | 07:59 | 07:44 | 08:23
| 17:20 | 18:04 | 19:46 | 20:29 | 21:09 | 21:41 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 | 07:07 | 06:17 | 05:53 | 06:05 | 06:40 | 07:21 | 08:01 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 | 21:42 | 21:06 | 20:09 | 19:09 | 17:18 | 16:59

 13 | 08:31 | 07:57 | 08:06 | 07:05 | 06:16 | 05:53 | 06:06 | 06:42 | 07:22 | 08:02 | 07:47 | 08:25
| 17:23 | 18:07 | 19:48 | 20:31 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:08 | 17:17 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:03 | 06:15 | 05:53 | 06:07 | 06:43 | 07:23 | 08:04 | 07:49 | 08:25
| 17:24 | 18:08 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:06 | 17:15 | 16:59

 15 | 08:30 | 07:53 | 08:02 | 07:02 | 06:14 | 05:52 | 06:08 | 06:44 | 07:25 | 08:05 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:14 | 21:44 | 21:40 | 21:01 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 07:00 | 06:12 | 05:52 | 06:09 | 06:46 | 07:26 | 08:06 | 07:52 | 08:27
| 17:27 | 18:12 | 19:53 | 20:36 | 21:16 | 21:44 | 21:39 | 21:00 | 20:01 | 19:02 | 17:13 | 17:00

 17 | 08:28 | 07:50 | 07:58 | 06:58 | 06:11 | 05:52 | 06:10 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 17:00

 18 | 08:28 | 07:49 | 07:56 | 06:56 | 06:10 | 05:52 | 06:11 | 06:48 | 07:29 | 08:09 | 07:55 | 08:28
| 17:29 | 18:15 | 19:56 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 | 06:09 | 05:53 | 06:12 | 06:50 | 07:30 | 08:11 | 07:56 | 08:29
| 17:31 | 18:16 | 19:57 | 20:40 | 21:19 | 21:45 | 21:37 | 20:55 | 19:55 | 18:55 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:08 | 05:53 | 06:13 | 06:51 | 07:31 | 08:12 | 07:57 | 08:30
| 17:32 | 18:18 | 19:58 | 20:41 | 21:21 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:01

 21 | 08:25 | 07:43 | 07:50 | 06:51 | 06:07 | 05:53 | 06:14 | 06:52 | 07:32 | 08:13 | 07:59 | 08:30
| 17:34 | 18:19 | 20:00 | 20:42 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:42 | 07:48 | 06:49 | 06:06 | 05:53 | 06:15 | 06:53 | 07:34 | 08:15 | 08:00 | 08:31
| 17:35 | 18:21 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:02

 23 | 08:23 | 07:40 | 07:46 | 06:47 | 06:05 | 05:53 | 06:16 | 06:55 | 07:35 | 08:16 | 08:02 | 08:31
| 17:37 | 18:22 | 20:03 | 20:45 | 21:24 | 21:46 | 21:33 | 20:48 | 19:47 | 18:48 | 17:06 | 17:02

 24 | 08:22 | 07:38 | 07:44 | 06:45 | 06:04 | 05:54 | 06:17 | 06:56 | 07:36 | 08:18 | 08:03 | 08:32
| 17:38 | 18:24 | 20:04 | 20:47 | 21:25 | 21:47 | 21:32 | 20:46 | 19:45 | 18:46 | 17:06 | 17:03

 25 | 08:21 | 07:36 | 07:42 | 06:44 | 06:03 | 05:54 | 06:18 | 06:57 | 07:38 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:03

 26 | 08:20 | 07:35 | 07:40 | 06:42 | 06:02 | 05:54 | 06:19 | 06:59 | 07:39 | 08:21 | 08:06 | 08:32
| 17:41 | 18:27 | 20:07 | 20:49 | 21:27 | 21:47 | 21:30 | 20:42 | 19:41 | 18:43 | 17:04 | 17:04

 27 | 08:19 | 07:33 | 07:38 | 06:40 | 06:01 | 05:55 | 06:21 | 07:00 | 07:40 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:51 | 21:28 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:04 | 17:05

 28 | 08:18 | 07:31 | 07:36 | 06:39 | 06:00 | 05:55 | 06:22 | 07:01 | 07:42 | 08:24 | 08:08 | 08:33
| 17:44 | 18:30 | 20:09 | 20:52 | 21:30 | 21:47 | 21:28 | 20:38 | 19:37 | 18:39 | 17:03 | 17:06

 29 | 08:17 | | 07:34 | 06:37 | 05:59 | 05:56 | 06:23 | 07:03 | 07:43 | 08:25 | 08:09 | 08:33
| 17:45 | | 20:11 | 20:53 | 21:31 | 21:47 | 21:26 | 20:36 | 19:35 | 18:38 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:59 | 05:56 | 06:24 | 07:04 | 07:44 | 08:27 | 08:11 | 08:33
| 17:47 | | 20:12 | 20:55 | 21:32 | 21:47 | 21:25 | 20:35 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:15 | | 07:30 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:34
| 17:48 | | 20:14 | | 21:33 | | 21:24 | 20:33 | | 18:34 | | 17:08

Potential sun hours | 279 | 288 | 368 | 407 | 466 | 474 | 480 | 441 | 378 | 339 | 282 | 267
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0
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SHADOW - Calendar per WTG
Calculation: ACE #1 - Generic Turbine - 120 m Rotor/90 m Hub - 110 m Class Layout WTG: U167 - U167

Assumptions for shadow calculations
Maximum distance for influence 1,500 m
Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) [BISMARCK]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4.92 5.13 7.45 8.03 10.20 11.21 11.69 10.35 8.68 5.69 4.02 3.69

Operational time
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW Sum

514 268 214 273 371 417 806 820 553 328 242 422 667 1,016 1,021 703 8,635
Idle start wind speed: Cut in wind speed from power curve

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker
Sun set (hh:mm) First time (hh:mm) with flicker-Last time (hh:mm) with flicker/Minutes with flicker

|January |February |March |April |May |June |July |August |September|October |November|December
| | | | | | | | | | | |

  1 | 08:34 | 08:14 | 07:29 | 07:29 | 06:34 | 05:57 | 05:57 | 06:27 | 07:06 | 07:46 | 07:30 | 08:12
| 17:09 | 17:50 | 18:31 | 20:15 | 20:56 | 21:34 | 21:47 | 21:23 | 20:31 | 19:31 | 17:33 | 17:01

  2 | 08:34 | 08:12 | 07:27 | 07:27 | 06:32 | 05:57 | 05:57 | 06:28 | 07:08 | 07:47 | 07:31 | 08:13
| 17:10 | 17:52 | 18:33 | 20:16 | 20:57 | 21:34 | 21:46 | 21:21 | 20:29 | 19:29 | 17:31 | 17:01

  3 | 08:34 | 08:11 | 07:25 | 07:25 | 06:30 | 05:56 | 05:58 | 06:29 | 07:09 | 07:48 | 07:33 | 08:14
| 17:11 | 17:53 | 18:34 | 20:18 | 20:59 | 21:35 | 21:46 | 21:20 | 20:27 | 19:27 | 17:30 | 17:01

  4 | 08:34 | 08:10 | 07:23 | 07:23 | 06:29 | 05:56 | 05:59 | 06:30 | 07:10 | 07:50 | 07:34 | 08:16
| 17:12 | 17:55 | 18:36 | 20:19 | 21:00 | 21:36 | 21:46 | 21:18 | 20:25 | 19:25 | 17:28 | 17:00

  5 | 08:33 | 08:08 | 07:22 | 07:21 | 06:27 | 05:55 | 05:59 | 06:32 | 07:12 | 07:51 | 07:36 | 08:17
| 17:13 | 17:56 | 18:37 | 20:21 | 21:02 | 21:37 | 21:46 | 21:17 | 20:23 | 19:23 | 17:27 | 17:00

  6 | 08:33 | 08:07 | 07:20 | 07:19 | 06:26 | 05:55 | 06:00 | 06:33 | 07:13 | 07:53 | 07:37 | 08:18
| 17:14 | 17:58 | 18:38 | 20:22 | 21:03 | 21:38 | 21:45 | 21:16 | 20:21 | 19:21 | 17:26 | 17:00

  7 | 08:33 | 08:06 | 07:18 | 07:17 | 06:24 | 05:54 | 06:01 | 06:34 | 07:14 | 07:54 | 07:38 | 08:19
| 17:15 | 17:59 | 18:40 | 20:23 | 21:04 | 21:39 | 21:45 | 21:14 | 20:19 | 19:19 | 17:24 | 16:59

  8 | 08:33 | 08:04 | 08:16 | 07:15 | 06:23 | 05:54 | 06:01 | 06:35 | 07:16 | 07:55 | 07:40 | 08:20
| 17:17 | 18:01 | 18:41 | 20:25 | 21:05 | 21:39 | 21:44 | 21:13 | 20:17 | 19:17 | 17:23 | 16:59

  9 | 08:32 | 08:03 | 08:14 | 07:13 | 06:22 | 05:54 | 06:02 | 06:37 | 07:17 | 07:57 | 07:41 | 08:21
| 17:18 | 18:01 | 19:43 | 20:26 | 21:07 | 21:40 | 21:44 | 21:11 | 20:15 | 19:15 | 17:22 | 16:59

 10 | 08:32 | 08:01 | 08:12 | 07:11 | 06:20 | 05:53 | 06:03 | 06:38 | 07:18 | 07:58 | 07:43 | 08:22
| 17:19 | 18:02 | 19:44 | 20:27 | 21:08 | 21:41 | 21:43 | 21:10 | 20:13 | 19:13 | 17:20 | 16:59

 11 | 08:32 | 08:00 | 08:10 | 07:09 | 06:19 | 05:53 | 06:04 | 06:39 | 07:19 | 07:59 | 07:44 | 08:23
| 17:20 | 18:04 | 19:46 | 20:29 | 21:09 | 21:42 | 21:43 | 21:08 | 20:11 | 19:11 | 17:19 | 16:59

 12 | 08:31 | 07:58 | 08:08 | 07:07 | 06:17 | 05:53 | 06:05 | 06:40 | 07:21 | 08:01 | 07:46 | 08:24
| 17:21 | 18:05 | 19:47 | 20:30 | 21:11 | 21:42 | 21:42 | 21:06 | 20:09 | 19:10 | 17:18 | 16:59

 13 | 08:31 | 07:57 | 08:06 | 07:05 | 06:16 | 05:53 | 06:06 | 06:42 | 07:22 | 08:02 | 07:47 | 08:25
| 17:23 | 18:07 | 19:49 | 20:32 | 21:12 | 21:43 | 21:42 | 21:05 | 20:07 | 19:08 | 17:17 | 16:59

 14 | 08:30 | 07:55 | 08:04 | 07:03 | 06:15 | 05:53 | 06:07 | 06:43 | 07:23 | 08:04 | 07:49 | 08:26
| 17:24 | 18:09 | 19:50 | 20:33 | 21:13 | 21:43 | 21:41 | 21:03 | 20:05 | 19:06 | 17:15 | 16:59

 15 | 08:30 | 07:53 | 08:02 | 07:02 | 06:14 | 05:53 | 06:08 | 06:44 | 07:25 | 08:05 | 07:50 | 08:26
| 17:25 | 18:10 | 19:51 | 20:34 | 21:15 | 21:44 | 21:40 | 21:01 | 20:03 | 19:04 | 17:14 | 16:59

 16 | 08:29 | 07:52 | 08:00 | 07:00 | 06:12 | 05:52 | 06:09 | 06:46 | 07:26 | 08:06 | 07:52 | 08:27
| 17:27 | 18:12 | 19:53 | 20:36 | 21:16 | 21:44 | 21:40 | 21:00 | 20:01 | 19:02 | 17:13 | 17:00

 17 | 08:28 | 07:50 | 07:58 | 06:58 | 06:11 | 05:52 | 06:10 | 06:47 | 07:27 | 08:08 | 07:53 | 08:28
| 17:28 | 18:13 | 19:54 | 20:37 | 21:17 | 21:45 | 21:39 | 20:58 | 19:59 | 19:00 | 17:12 | 17:00

 18 | 08:28 | 07:49 | 07:56 | 06:56 | 06:10 | 05:53 | 06:11 | 06:48 | 07:29 | 08:09 | 07:55 | 08:29
| 17:29 | 18:15 | 19:56 | 20:38 | 21:18 | 21:45 | 21:38 | 20:56 | 19:57 | 18:56 | 17:11 | 17:00

 19 | 08:27 | 07:47 | 07:54 | 06:54 | 06:09 | 05:53 | 06:12 | 06:50 | 07:30 | 08:11 | 07:56 | 08:29
| 17:31 | 18:16 | 19:57 | 20:40 | 21:19 | 21:45 | 21:37 | 20:55 | 19:55 | 18:55 | 17:10 | 17:00

 20 | 08:26 | 07:45 | 07:52 | 06:52 | 06:08 | 05:53 | 06:13 | 06:51 | 07:31 | 08:12 | 07:57 | 08:30
| 17:32 | 18:18 | 19:58 | 20:41 | 21:21 | 21:46 | 21:36 | 20:53 | 19:53 | 18:53 | 17:09 | 17:01

 21 | 08:25 | 07:43 | 07:50 | 06:51 | 06:07 | 05:53 | 06:14 | 06:52 | 07:33 | 08:14 | 07:59 | 08:30
| 17:34 | 18:19 | 20:00 | 20:43 | 21:22 | 21:46 | 21:35 | 20:51 | 19:51 | 18:51 | 17:08 | 17:01

 22 | 08:24 | 07:42 | 07:48 | 06:49 | 06:06 | 05:53 | 06:15 | 06:53 | 07:34 | 08:15 | 08:00 | 08:31
| 17:35 | 18:21 | 20:01 | 20:44 | 21:23 | 21:46 | 21:34 | 20:49 | 19:49 | 18:49 | 17:07 | 17:02

 23 | 08:23 | 07:40 | 07:46 | 06:47 | 06:05 | 05:53 | 06:16 | 06:55 | 07:35 | 08:16 | 08:02 | 08:31
| 17:37 | 18:22 | 20:03 | 20:45 | 21:24 | 21:47 | 21:33 | 20:48 | 19:47 | 18:48 | 17:07 | 17:02

 24 | 08:23 | 07:38 | 07:44 | 06:45 | 06:04 | 05:54 | 06:17 | 06:56 | 07:36 | 08:18 | 08:03 | 08:32
| 17:38 | 18:24 | 20:04 | 20:47 | 21:25 | 21:47 | 21:32 | 20:46 | 19:45 | 18:46 | 17:06 | 17:03

 25 | 08:22 | 07:36 | 07:42 | 06:44 | 06:03 | 05:54 | 06:18 | 06:57 | 07:38 | 08:19 | 08:04 | 08:32
| 17:39 | 18:25 | 20:05 | 20:48 | 21:26 | 21:47 | 21:31 | 20:44 | 19:43 | 18:44 | 17:05 | 17:04

 26 | 08:21 | 07:35 | 07:40 | 06:42 | 06:02 | 05:54 | 06:19 | 06:59 | 07:39 | 08:21 | 08:06 | 08:33
| 17:41 | 18:27 | 20:07 | 20:49 | 21:27 | 21:47 | 21:30 | 20:42 | 19:41 | 18:43 | 17:04 | 17:04

 27 | 08:19 | 07:33 | 07:38 | 06:40 | 06:01 | 05:55 | 06:21 | 07:00 | 07:40 | 08:22 | 08:07 | 08:33
| 17:42 | 18:28 | 20:08 | 20:51 | 21:29 | 21:47 | 21:29 | 20:40 | 19:39 | 18:41 | 17:04 | 17:05

 28 | 08:18 | 07:31 | 07:36 | 06:39 | 06:00 | 05:55 | 06:22 | 07:01 | 07:42 | 08:24 | 08:08 | 08:33
| 17:44 | 18:30 | 20:09 | 20:52 | 21:30 | 21:47 | 21:28 | 20:38 | 19:37 | 18:39 | 17:03 | 17:06

 29 | 08:17 | | 07:34 | 06:37 | 06:00 | 05:56 | 06:23 | 07:03 | 07:43 | 08:25 | 08:10 | 08:33
| 17:45 | | 20:11 | 20:53 | 21:31 | 21:47 | 21:26 | 20:36 | 19:35 | 18:38 | 17:02 | 17:06

 30 | 08:16 | | 07:32 | 06:35 | 05:59 | 05:56 | 06:24 | 07:04 | 07:44 | 08:27 | 08:11 | 08:33
| 17:47 | | 20:12 | 20:55 | 21:32 | 21:47 | 21:25 | 20:35 | 19:33 | 18:36 | 17:02 | 17:07

 31 | 08:15 | | 07:31 | | 05:58 | | 06:25 | 07:05 | | 08:28 | | 08:34
| 17:49 | | 20:14 | | 21:33 | | 21:24 | 20:33 | | 18:35 | | 17:08

Potential sun hours | 279 | 288 | 368 | 407 | 466 | 474 | 480 | 441 | 378 | 339 | 282 | 267
Sum of minutes with flicker 0 0 0 0 0 0 0 0 0 0 0 0
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Shadow receptor

SR001: SR001 SR003: SR003 SR004: SR004 SR008: SR008 SR009: SR009
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DECIBEL - Main Result
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Noise calculation model:
 ISO 9613-2 General
Wind speed:
 8.0 m/s
Ground attenuation:
 General, Ground factor: 0.5
Meteorological coefficient, C0:
 0.0 dB
Type of demand in calculation:
 1: WTG noise is compared to demand (DK, DE, SE, NL etc.)
Noise values in calculation:
 All noise values are mean values (Lwa) (Normal)
Pure tones:
 Pure and Impulse tone penalty are added to WTG source noise
Height above ground level, when no value in NSA object:
 0.0 m Don't allow override of model height with height from NSA object
Deviation from "official" noise demands. Negative is more restrictive,
positive is less restrictive.:
 0.0 dB(A) Scale 1:250,000

New WTG Noise sensitive area
WTGs

UTM WGS84 Zone: 14 WTG type Noise data
East North Z Row Valid Manufact. Type-generator Power, Rotor Hub Creator Name Wind Hub LwA,ref Pure Octave

data/Description rated diameter height speed height tones data
UTM WGS84 Zone: 14 [m] [kW] [m] [m] [m/s] [m] [dB(A)]

S102 281,637 5,202,998 694.9 S102 Yes Siemens SWT-3.0-101-3,000 3,000 101.0 80.0 USER SWT-3.0-101 Standard 8.0 80.0 108.0 0 dB Yes
S104 282,068 5,203,967 713.2 S104 Yes Siemens SWT-3.0-101-3,000 3,000 101.0 80.0 USER SWT-3.0-101 Standard 8.0 80.0 108.0 0 dB Yes
S105 282,721 5,204,284 719.2 S105 Yes Siemens SWT-3.0-101-3,000 3,000 101.0 80.0 USER SWT-3.0-101 Standard 8.0 80.0 108.0 0 dB Yes
S106 283,362 5,203,879 701.0 S106 Yes Siemens SWT-3.0-101-3,000 3,000 101.0 80.0 USER SWT-3.0-101 Standard 8.0 80.0 108.0 0 dB Yes
S111 286,402 5,202,780 719.3 S111 Yes Siemens SWT-3.0-101-3,000 3,000 101.0 80.0 USER SWT-3.0-101 Standard 8.0 80.0 108.0 0 dB Yes
S112 286,814 5,202,945 713.2 S112 Yes Siemens SWT-3.0-101-3,000 3,000 101.0 80.0 USER SWT-3.0-101 Standard 8.0 80.0 108.0 0 dB Yes
S113 286,811 5,203,675 737.6 S113 Yes Siemens SWT-3.0-101-3,000 3,000 101.0 80.0 USER SWT-3.0-101 Standard 8.0 80.0 108.0 0 dB Yes
S114 286,947 5,204,103 733.1 S114 Yes Siemens SWT-3.0-101-3,000 3,000 101.0 80.0 USER SWT-3.0-101 Standard 8.0 80.0 108.0 0 dB Yes
S115 287,146 5,204,457 725.4 S115 Yes Siemens SWT-3.0-101-3,000 3,000 101.0 80.0 USER SWT-3.0-101 Standard 8.0 80.0 108.0 0 dB Yes
S116 286,589 5,205,169 729.0 S116 Yes Siemens SWT-3.0-101-3,000 3,000 101.0 80.0 USER SWT-3.0-101 Standard 8.0 80.0 108.0 0 dB Yes
S117 286,038 5,205,181 733.1 S117 Yes Siemens SWT-3.0-101-3,000 3,000 101.0 80.0 USER SWT-3.0-101 Standard 8.0 80.0 108.0 0 dB Yes
S118 284,980 5,205,116 699.2 S118 Yes Siemens SWT-3.0-101-3,000 3,000 101.0 80.0 USER SWT-3.0-101 Standard 8.0 80.0 108.0 0 dB Yes
S120 283,754 5,204,847 701.0 S120 Yes Siemens SWT-3.0-101-3,000 3,000 101.0 80.0 USER SWT-3.0-101 Standard 8.0 80.0 108.0 0 dB Yes
S121 282,809 5,204,899 713.2 S121 Yes Siemens SWT-3.0-101-3,000 3,000 101.0 80.0 USER SWT-3.0-101 Standard 8.0 80.0 108.0 0 dB Yes
S122 281,747 5,204,801 719.3 S122 Yes Siemens SWT-3.0-101-3,000 3,000 101.0 80.0 USER SWT-3.0-101 Standard 8.0 80.0 108.0 0 dB Yes
S123 280,800 5,204,647 694.9 S123 Yes Siemens SWT-3.0-101-3,000 3,000 101.0 80.0 USER SWT-3.0-101 Standard 8.0 80.0 108.0 0 dB Yes
S124 280,522 5,204,370 688.8 S124 Yes Siemens SWT-3.0-101-3,000 3,000 101.0 80.0 USER SWT-3.0-101 Standard 8.0 80.0 108.0 0 dB Yes
S125 283,443 5,205,591 713.2 S125 Yes Siemens SWT-3.0-101-3,000 3,000 101.0 80.0 USER SWT-3.0-101 Standard 8.0 80.0 108.0 0 dB Yes
S126 283,028 5,206,315 725.4 S126 Yes Siemens SWT-3.0-101-3,000 3,000 101.0 80.0 USER SWT-3.0-101 Standard 8.0 80.0 108.0 0 dB Yes
S127 283,490 5,206,600 719.3 S127 Yes Siemens SWT-3.0-101-3,000 3,000 101.0 80.0 USER SWT-3.0-101 Standard 8.0 80.0 108.0 0 dB Yes
S128 284,109 5,207,234 719.3 S128 Yes Siemens SWT-3.0-101-3,000 3,000 101.0 80.0 USER SWT-3.0-101 Standard 8.0 80.0 108.0 0 dB Yes
S129 284,402 5,207,499 719.3 S129 Yes Siemens SWT-3.0-101-3,000 3,000 101.0 80.0 USER SWT-3.0-101 Standard 8.0 80.0 108.0 0 dB Yes
S130 284,800 5,207,609 720.0 S130 Yes Siemens SWT-3.0-101-3,000 3,000 101.0 80.0 USER SWT-3.0-101 Standard 8.0 80.0 108.0 0 dB Yes
S131 285,159 5,207,998 725.4 S131 Yes Siemens SWT-3.0-101-3,000 3,000 101.0 80.0 USER SWT-3.0-101 Standard 8.0 80.0 108.0 0 dB Yes
S132 285,301 5,208,390 711.3 S132 Yes Siemens SWT-3.0-101-3,000 3,000 101.0 80.0 USER SWT-3.0-101 Standard 8.0 80.0 108.0 0 dB Yes
S134 284,769 5,208,941 713.2 S134 Yes Siemens SWT-3.0-101-3,000 3,000 101.0 80.0 USER SWT-3.0-101 Standard 8.0 80.0 108.0 0 dB Yes
S135 285,217 5,209,335 713.2 S135 Yes Siemens SWT-3.0-101-3,000 3,000 101.0 80.0 USER SWT-3.0-101 Standard 8.0 80.0 108.0 0 dB Yes
S136 285,268 5,209,882 707.1 S136 Yes Siemens SWT-3.0-101-3,000 3,000 101.0 80.0 USER SWT-3.0-101 Standard 8.0 80.0 108.0 0 dB Yes
S137 286,430 5,206,749 719.3 S137 Yes Siemens SWT-3.0-101-3,000 3,000 101.0 80.0 USER SWT-3.0-101 Standard 8.0 80.0 108.0 0 dB Yes
S138 286,133 5,206,463 723.8 S138 Yes Siemens SWT-3.0-101-3,000 3,000 101.0 80.0 USER SWT-3.0-101 Standard 8.0 80.0 108.0 0 dB Yes
S139 286,316 5,205,788 743.7 S139 Yes Siemens SWT-3.0-101-3,000 3,000 101.0 80.0 USER SWT-3.0-101 Standard 8.0 80.0 108.0 0 dB Yes
S140 287,083 5,205,531 733.8 S140 Yes Siemens SWT-3.0-101-3,000 3,000 101.0 80.0 USER SWT-3.0-101 Standard 8.0 80.0 108.0 0 dB Yes
S141 286,924 5,206,141 737.6 S141 Yes Siemens SWT-3.0-101-3,000 3,000 101.0 80.0 USER SWT-3.0-101 Standard 8.0 80.0 108.0 0 dB Yes
S142 288,058 5,206,192 719.8 S142 Yes Siemens SWT-3.0-101-3,000 3,000 101.0 80.0 USER SWT-3.0-101 Standard 8.0 80.0 108.0 0 dB Yes
S143 288,803 5,206,462 719.3 S143 Yes Siemens SWT-3.0-101-3,000 3,000 101.0 80.0 USER SWT-3.0-101 Standard 8.0 80.0 108.0 0 dB Yes
S144 288,839 5,205,912 725.4 S144 Yes Siemens SWT-3.0-101-3,000 3,000 101.0 80.0 USER SWT-3.0-101 Standard 8.0 80.0 108.0 0 dB Yes
S145 287,997 5,205,688 737.6 S145 Yes Siemens SWT-3.0-101-3,000 3,000 101.0 80.0 USER SWT-3.0-101 Standard 8.0 80.0 108.0 0 dB Yes
S146 288,351 5,205,074 743.7 S146 Yes Siemens SWT-3.0-101-3,000 3,000 101.0 80.0 USER SWT-3.0-101 Standard 8.0 80.0 108.0 0 dB Yes
S147 288,533 5,205,542 731.5 S147 Yes Siemens SWT-3.0-101-3,000 3,000 101.0 80.0 USER SWT-3.0-101 Standard 8.0 80.0 108.0 0 dB Yes
S148 288,332 5,204,562 737.6 S148 Yes Siemens SWT-3.0-101-3,000 3,000 101.0 80.0 USER SWT-3.0-101 Standard 8.0 80.0 108.0 0 dB Yes
U152 282,195 5,204,910 710.7 U152 Yes Siemens SWT-3.0-101-3,000 3,000 101.0 80.0 USER SWT-3.0-101 Standard 8.0 80.0 108.0 0 dB Yes
U158 284,118 5,206,761 725.4 U158 Yes Siemens SWT-3.0-101-3,000 3,000 101.0 80.0 USER SWT-3.0-101 Standard 8.0 80.0 108.0 0 dB Yes
U159 284,284 5,206,133 725.4 U159 Yes Siemens SWT-3.0-101-3,000 3,000 101.0 80.0 USER SWT-3.0-101 Standard 8.0 80.0 108.0 0 dB Yes
U160 284,932 5,205,757 719.3 U160 Yes Siemens SWT-3.0-101-3,000 3,000 101.0 80.0 USER SWT-3.0-101 Standard 8.0 80.0 108.0 0 dB Yes
U161 285,023 5,206,649 737.6 U161 Yes Siemens SWT-3.0-101-3,000 3,000 101.0 80.0 USER SWT-3.0-101 Standard 8.0 80.0 108.0 0 dB Yes
U162 283,335 5,203,373 701.0 U162 Yes Siemens SWT-3.0-101-3,000 3,000 101.0 80.0 USER SWT-3.0-101 Standard 8.0 80.0 108.0 0 dB Yes
U163 281,877 5,203,371 704.5 U163 Yes Siemens SWT-3.0-101-3,000 3,000 101.0 80.0 USER SWT-3.0-101 Standard 8.0 80.0 108.0 0 dB Yes
U164 281,219 5,202,407 688.7 U164 Yes Siemens SWT-3.0-101-3,000 3,000 101.0 80.0 USER SWT-3.0-101 Standard 8.0 80.0 108.0 0 dB Yes

To be continued on next page...
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DECIBEL - Main Result
Calculation: ACE #1 - SWT-3.0-101 - 110 m Class Layout
...continued from previous page

UTM WGS84 Zone: 14 WTG type Noise data
East North Z Row Valid Manufact. Type-generator Power, Rotor Hub Creator Name Wind Hub LwA,ref Pure Octave

data/Description rated diameter height speed height tones data
UTM WGS84 Zone: 14 [m] [kW] [m] [m] [m/s] [m] [dB(A)]

U166 283,039 5,202,343 701.0 U166 Yes Siemens SWT-3.0-101-3,000 3,000 101.0 80.0 USER SWT-3.0-101 Standard 8.0 80.0 108.0 0 dB Yes
U167 282,326 5,202,530 688.8 U167 Yes Siemens SWT-3.0-101-3,000 3,000 101.0 80.0 USER SWT-3.0-101 Standard 8.0 80.0 108.0 0 dB Yes

Calculation Results

Sound Level
Noise sensitive area UTM WGS84 Zone: 14 Demands Sound Level Demands fulfilled ?
No. Name East North Z Imission height Noise Distance From WTGs Noise Distance All

[m] [m] [dB(A)] [m] [dB(A)]
NSP001 NSP001 280,259 5,202,727 656.0 0.0 45.0 427 36.4 Yes Yes Yes
NSP002 NSP002 280,306 5,208,683 646.9 0.0 45.0 427 29.0 Yes Yes Yes
NSP003 NSP003 280,380 5,203,755 665.4 0.0 45.0 427 39.8 Yes Yes Yes
NSP004 NSP004 280,408 5,203,197 655.7 0.0 45.0 427 37.6 Yes Yes Yes
NSP005 NSP005 280,441 5,208,837 650.8 0.0 45.0 427 29.1 Yes Yes Yes
NSP006 NSP006 280,532 5,200,318 643.3 0.0 45.0 427 29.7 Yes Yes Yes
NSP007 NSP007 280,544 5,206,367 648.6 0.0 45.0 427 33.9 Yes Yes Yes
NSP008 NSP008 280,546 5,202,808 652.6 0.0 45.0 427 38.3 Yes Yes Yes
NSP009 NSP009 280,616 5,202,702 652.2 0.0 45.0 427 39.1 Yes Yes Yes
NSP010 NSP010 281,412 5,206,118 668.8 0.0 45.0 427 36.9 Yes Yes Yes
NSP011 NSP011 282,058 5,200,444 646.0 0.0 45.0 427 31.7 Yes Yes Yes
NSP012 NSP012 283,260 5,200,102 651.7 0.0 45.0 427 30.4 Yes Yes Yes
NSP013 NSP013 283,607 5,210,191 685.8 0.0 45.0 427 33.5 Yes Yes Yes
NSP014 NSP014 284,213 5,205,317 697.5 0.0 45.0 427 43.1 Yes Yes Yes
NSP015 NSP015 284,464 5,208,355 695.5 0.0 45.0 427 42.6 Yes Yes Yes
NSP016 NSP016 285,098 5,203,523 672.2 0.0 45.0 427 37.7 Yes Yes Yes
NSP017 NSP017 285,461 5,205,987 719.3 0.0 45.0 427 43.7 Yes Yes Yes
NSP018 NSP018 285,498 5,212,429 655.3 0.0 45.0 427 27.8 Yes Yes Yes
NSP019 NSP019 285,720 5,211,547 660.1 0.0 45.0 427 30.8 Yes Yes Yes
NSP020 NSP020 285,779 5,200,835 678.8 0.0 45.0 427 31.4 Yes Yes Yes
NSP021 NSP021 288,176 5,209,442 676.6 0.0 45.0 427 31.3 Yes Yes Yes
NSP022 NSP022 288,865 5,205,195 718.4 0.0 45.0 427 44.1 Yes Yes Yes
NSP023 NSP023 288,929 5,201,018 693.1 0.0 45.0 427 29.1 Yes Yes Yes
NSP024 NSP024 289,799 5,201,470 683.5 0.0 45.0 427 28.5 Yes Yes Yes
NSP025 NSP025 291,595 5,206,797 715.0 0.0 45.0 427 28.8 Yes Yes Yes
NSP026 NSP026 291,781 5,206,427 713.2 0.0 45.0 427 28.5 Yes Yes Yes
NSP027 NSP027 284,451 5,210,149 679.7 0.0 45.0 427 37.4 Yes Yes Yes

Distances (m)
WTG NSP001 NSP002 NSP003 NSP004 NSP005 NSP006 NSP007 NSP008 NSP009 NSP010 NSP011 NSP012 NSP013 NSP014 NSP015 NSP016 NSP017 NSP018 NSP019 NSP020 NSP021 NSP022
S102 1404 5839 1467 1245 5960 2899 3542 1107 1063 3128 2588 3320 7458 3466 6057 3501 4854 10191 9474 4673 9181 7555
S104 2193 5034 1701 1830 5135 3959 2843 1913 1926 2249 3523 4045 6411 2534 5000 3062 3949 9131 8414 4856 8203 6907
S105 2913 5018 2400 2556 5092 4530 3013 2629 2633 2253 3897 4217 5973 1815 4428 2496 3226 8605 7858 4609 7507 6211
S106 3310 5694 2985 3032 5754 4549 3759 3013 2988 2969 3674 3778 6317 1671 4610 1772 2975 8813 8022 3887 7357 5658
S111 6143 8486 6100 6008 8498 6365 6869 5856 5787 6004 4932 4128 7921 3351 5902 1501 3342 9691 8794 2042 6894 3449
S112 6559 8676 6485 6411 8679 6809 7143 6269 6203 6265 5373 4551 7924 3520 5898 1811 3329 9575 8671 2350 6638 3045
S113 6620 8209 6431 6421 8199 7120 6821 6325 6271 5926 5747 5037 7261 3073 5236 1720 2677 8852 7947 3022 5926 2555
S114 6828 8067 6576 6601 8046 7448 6791 6531 6484 5890 6107 5441 6944 2991 4924 1938 2400 8451 7544 3470 5479 2207
S115 7101 8040 6802 6855 8009 7802 6873 6803 6762 5970 6480 5837 6738 3056 4732 2251 2276 8141 7232 3871 5090 1871
S116 6785 7199 6368 6488 7159 7760 6163 6488 6462 5263 6546 6063 5841 2381 3830 2221 1393 7342 6437 4409 4558 2276
S117 6278 6717 5835 5969 6685 7346 5621 5983 5962 4720 6187 5789 5569 1830 3543 1906 991 7268 6374 4354 4767 2827
S118 5291 5880 4797 4958 5869 6543 4609 4999 4987 3706 5510 5301 5257 793 3280 1597 995 7331 6473 4355 5379 3886
S120 4088 5158 3546 3731 5186 5558 3552 3801 3801 2665 4718 4771 5346 657 3579 1887 2053 7780 6983 4494 6377 5123
S121 3350 4537 2685 2943 4595 5116 2699 3081 3104 1854 4518 4818 5352 1465 3832 2671 2867 7996 7257 5034 7032 6063
S122 2553 4141 1721 2089 4242 4645 1975 2327 2384 1359 4368 4937 5702 2519 4474 3586 3899 8500 7829 5656 7929 7129
S123 1995 4066 986 1502 4205 4337 1739 1856 1954 1593 4387 5168 6214 3478 5213 4443 4850 9090 8474 6271 8798 8084
S124 1664 4318 631 1178 4468 4052 1997 1562 1671 1962 4216 5071 6588 3811 5605 4654 5197 9471 8862 6335 9182 8384
S125 4283 4405 3571 3866 4421 6023 3001 4017 4042 2098 5330 5492 4603 817 2947 2649 2056 7140 6376 5299 6102 5436
S126 4532 3608 3683 4073 3613 6496 2485 4296 4344 1628 5951 6217 3919 1549 2495 3476 2455 6594 5884 6132 6023 5943
S127 5044 3805 4215 4591 3782 6944 2955 4801 4843 2133 6320 6502 3593 1473 2007 3472 2064 6165 5426 6203 5480 5556
S128 5928 4070 5100 5477 4003 7786 3669 5682 5722 2919 7093 7182 2999 1920 1176 3841 1839 5378 4604 6613 4628 5175
S129 6320 4264 5495 5870 4181 8157 4021 6072 6111 3294 7434 7485 2807 2190 858 4036 1846 5050 4257 6805 4245 5023
S130 6667 4621 5864 6225 4529 8448 4434 6415 6449 3702 7672 7663 2844 2366 818 4097 1751 4870 4044 6844 3842 4728

To be continued on next page...
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WTG NSP001 NSP002 NSP003 NSP004 NSP005 NSP006 NSP007 NSP008 NSP009 NSP010 NSP011 NSP012 NSP013 NSP014 NSP015 NSP016 NSP017 NSP018 NSP019 NSP020 NSP021 NSP022
S131 7197 4901 6391 6754 4792 8966 4895 6944 6978 4192 8166 8121 2687 2843 781 4475 2034 4444 3593 7190 3345 4647
S132 7582 5004 6760 7135 4881 9376 5169 7333 7369 4504 8582 8536 2473 3260 838 4871 2408 4044 3185 7570 3061 4786
S134 7678 4470 6794 7212 4329 9608 4947 7446 7495 4386 8919 8967 1707 3666 661 5428 3034 3563 2774 8169 3444 5551
S135 8261 4954 7385 7798 4802 10161 5536 8026 8073 4983 9436 9438 1823 4142 1236 5813 3357 3107 2268 8519 2961 5518
S136 8734 5105 7838 8265 4939 10672 5888 8505 8555 5389 9969 9984 1689 4685 1726 6361 3900 2557 1725 9061 2941 5908
S137 7366 6422 6750 6991 6343 8726 5898 7082 7084 5058 7672 7364 4452 2639 2539 3490 1233 5756 4850 5950 3210 2889
S138 6961 6236 6358 6591 6167 8315 5590 6676 6677 4734 7269 6980 4503 2236 2523 3117 823 6000 5101 5639 3612 3012
S139 6787 6671 6274 6451 6619 7961 5801 6494 6482 4915 6833 6455 5170 2155 3165 2572 878 6691 5790 4982 4100 2617
S140 7378 7474 6934 7071 7419 8372 6592 7081 7059 5701 7150 6640 5814 2878 3852 2824 1685 7078 6168 4874 4061 1813
S141 7488 7089 6965 7150 7021 8647 6384 7196 7185 5512 7492 7064 5235 2833 3310 3192 1471 6448 5538 5428 3530 2159
S142 8534 8142 8055 8215 8063 9547 7516 8239 8220 6646 8309 7753 5984 3943 4195 3986 2605 6742 5843 5822 3252 1283
S143 9325 8782 8847 9008 8693 10303 8260 9029 9009 7399 9039 8436 6396 4731 4734 4729 3376 6821 5947 6388 3045 1268
S144 9152 8972 8730 8857 8893 10015 8307 8855 8827 7430 8711 8055 6759 4664 5011 4439 3379 7324 6441 5928 3592 717
S145 8285 8254 7858 7987 8186 9196 7484 7988 7962 6599 7923 7324 6289 3802 4427 3618 2554 7189 6286 5336 3758 998
S146 8425 8817 8079 8162 8759 9152 7913 8127 8091 7017 7813 7116 6978 4145 5087 3604 3031 7889 6987 4958 4372 528
S147 8740 8806 8347 8457 8737 9555 8031 8442 8411 7144 8241 7576 6773 4326 4947 3984 3104 7526 6631 5453 3916 480
S148 8279 9022 7993 8041 8975 8880 7994 7981 7937 7093 7505 6754 7349 4188 5417 3397 3205 8362 7457 4518 4883 828
U152 2918 4219 2151 2475 4301 4884 2202 2672 2714 1440 4468 4925 5467 2059 4125 3217 3439 8213 7515 5427 7504 6676
U158 5583 4269 4797 5145 4223 7374 3596 5328 5361 2781 6644 6714 3468 1447 1631 3383 1550 5834 5047 6154 4864 4999
U159 5273 4725 4571 4862 4699 6920 3747 5003 5023 2872 6109 6117 4114 819 2229 2734 1186 6412 5601 5505 5109 4676
U160 5569 5474 4973 5198 5446 6996 4430 5285 5288 3538 6040 5897 4628 843 2640 2240 577 6696 5843 4994 4909 3973
U161 6171 5137 5471 5763 5078 7762 4488 5899 5916 3650 6877 6780 3815 1559 1795 3127 794 5800 4947 5863 4212 4108
U162 3143 6113 2980 2932 6183 4146 4093 2846 2801 3352 3195 3272 6823 2133 5108 1769 3369 9311 8515 3523 7763 5822
U163 1741 5539 1545 1479 5652 3336 3279 1445 1427 2786 2933 3549 7036 3040 5615 3225 4437 9755 9034 4654 8748 7222
U164 1012 6342 1588 1132 6477 2199 4017 783 671 3716 2135 3079 8142 4175 6776 4036 5551 10897 10188 4823 9894 8138
U166 2806 6904 3011 2766 6994 3223 4735 2536 2449 4111 2137 2252 7869 3197 6179 2373 4376 10381 9587 3128 8763 6487
U167 2076 6476 2299 2031 6583 2848 4231 1802 1719 3703 2103 2601 7767 3366 6205 2945 4667 10395 9635 3847 9055 7061

WTG NSP023 NSP024 NSP025 NSP026 NSP027
S102 7556 8304 10658 10708 7685
S104 7468 8124 9938 10020 6625
S105 7015 7617 9223 9310 6115
S106 6259 6873 8735 8796 6364
S111 3081 3641 6565 6499 7623
S112 2861 3330 6140 6066 7582
S113 3398 3713 5713 5681 6891
S114 3667 3882 5372 5364 6541
S115 3874 3995 5027 5036 6298
S116 4765 4898 5264 5342 5420
S117 5068 5284 5787 5877 5215
S118 5691 6043 6825 6926 5061
S120 6438 6924 8080 8181 5348
S121 7247 7786 8989 9101 5501
S122 8117 8714 10048 10165 5993
S123 8902 9543 11007 11124 6603
S124 9051 9720 11336 11445 6988
S125 7142 7575 8241 8380 4668
S126 7930 8326 8581 8754 4089
S127 7794 8131 8107 8293 3677
S128 7866 8099 7499 7714 2935
S129 7905 8092 7227 7456 2650
S130 7778 7917 6843 7080 2564
S131 7933 8009 6547 6806 2265
S132 8216 8253 6492 6771 1954
S134 8949 9006 7155 7449 1249
S135 9108 9102 6864 7179 1118
S136 9590 9555 7039 7373 860
S137 6252 6262 5165 5361 3934
S138 6121 6194 5472 5648 4052
S139 5439 5548 5375 5502 4743
S140 4876 4886 4686 4783 5316
S141 5501 5485 4717 4865 4710
S142 5247 5033 3588 3730 5354
S143 5445 5090 2812 2978 5704
S144 4895 4545 2895 2987 6100
S145 4762 4587 3765 3855 5699
S146 4097 3884 3673 3687 6401
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...continued from previous page
WTG NSP023 NSP024 NSP025 NSP026 NSP027
S147 4541 4264 3309 3366 6155
S148 3594 3422 3955 3921 6803
U152 7778 8346 9588 9705 5704
U158 7492 7763 7477 7670 3404
U159 6909 7222 7341 7503 4019
U160 6200 6486 6744 6882 4418
U161 6853 7045 6574 6762 3546
U162 6069 6738 8942 8981 6867
U163 7434 8147 10304 10365 7250
U164 7834 8631 11266 11301 8389
U166 6037 6816 9646 9649 7933
U167 6774 7548 10204 10227 7910
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Assumptions
Calculated L(DW) = LWA,ref + K + Dc - (Adiv + Aatm + Agr + Abar + Amisc) - Cmet
(when calculated with ground attenuation, then Dc = Domega)

LWA,ref: Sound pressure level at WTG
K: Pure tone
Dc: Directivity correction
Adiv: the attenuation due to geometrical divergence
Aatm: the attenuation due to atmospheric absorption
Agr: the attenuation due to ground effect
Abar: the attenuation due to a barrier
Amisc: the attenuation due to miscellaneous other effects
Cmet: Meteorological correction

Calculation Results

Noise sensitive area: NSP001 NSP001
WTG Wind speed: 8.0 m/s
No. Distance Sound distance Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
S102 1,404 1,409 27.89 108.0 0.00 73.98 - - 0.00 0.00 - 0.00
S104 2,193 2,197 22.71 108.0 0.00 77.84 - - 0.00 0.00 - 0.00
S105 2,913 2,917 19.48 108.0 0.00 80.30 - - 0.00 0.00 - 0.00
S106 3,310 3,312 18.01 108.0 0.00 81.40 - - 0.00 0.00 - 0.00
S111 6,143 6,145 10.16 108.0 0.00 86.77 - - 0.00 0.00 - 0.00
S112 6,559 6,560 9.27 108.0 0.00 87.34 - - 0.00 0.00 - 0.00
S113 6,620 6,622 9.14 108.0 0.00 87.42 - - 0.00 0.00 - 0.00
S114 6,828 6,830 8.72 108.0 0.00 87.69 - - 0.00 0.00 - 0.00
S115 7,101 7,103 8.18 108.0 0.00 88.03 - - 0.00 0.00 - 0.00
S116 6,785 6,786 8.81 108.0 0.00 87.63 - - 0.00 0.00 - 0.00
S117 6,278 6,280 9.87 108.0 0.00 86.96 - - 0.00 0.00 - 0.00
S118 5,291 5,292 12.16 108.0 0.00 85.47 - - 0.00 0.00 - 0.00
S120 4,088 4,090 15.45 108.0 0.00 83.23 - - 0.00 0.00 - 0.00
S121 3,350 3,352 17.87 108.0 0.00 81.51 - - 0.00 0.00 - 0.00
S122 2,553 2,557 20.95 108.0 0.00 79.15 - - 0.00 0.00 - 0.00
S123 1,995 1,998 23.85 108.0 0.00 77.01 - - 0.00 0.00 - 0.00
S124 1,664 1,668 25.97 108.0 0.00 75.44 - - 0.00 0.00 - 0.00
S125 4,283 4,285 14.87 108.0 0.00 83.64 - - 0.00 0.00 - 0.00
S126 4,532 4,535 14.15 108.0 0.00 84.13 - - 0.00 0.00 - 0.00
S127 5,044 5,046 12.78 108.0 0.00 85.06 - - 0.00 0.00 - 0.00
S128 5,928 5,929 10.64 108.0 0.00 86.46 - - 0.00 0.00 - 0.00
S129 6,320 6,321 9.78 108.0 0.00 87.02 - - 0.00 0.00 - 0.00
S130 6,667 6,669 9.05 108.0 0.00 87.48 - - 0.00 0.00 - 0.00
S131 7,197 7,198 7.99 108.0 0.00 88.14 - - 0.00 0.00 - 0.00
S132 7,582 7,583 7.26 108.0 0.00 88.60 - - 0.00 0.00 - 0.00
S134 7,678 7,679 7.09 108.0 0.00 88.71 - - 0.00 0.00 - 0.00
S135 8,261 8,262 6.05 108.0 0.00 89.34 - - 0.00 0.00 - 0.00
S136 8,734 8,735 5.26 108.0 0.00 89.83 - - 0.00 0.00 - 0.00
S137 7,366 7,367 7.67 108.0 0.00 88.35 - - 0.00 0.00 - 0.00
S138 6,961 6,963 8.45 108.0 0.00 87.86 - - 0.00 0.00 - 0.00
S139 6,787 6,789 8.80 108.0 0.00 87.64 - - 0.00 0.00 - 0.00
S140 7,378 7,379 7.64 108.0 0.00 88.36 - - 0.00 0.00 - 0.00
S141 7,488 7,490 7.44 108.0 0.00 88.49 - - 0.00 0.00 - 0.00
S142 8,534 8,535 5.59 108.0 0.00 89.62 - - 0.00 0.00 - 0.00
S143 9,325 9,326 4.31 108.0 0.00 90.39 - - 0.00 0.00 - 0.00

To be continued on next page...
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WTG Wind speed: 8.0 m/s
No. Distance Sound distance Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
S144 9,152 9,153 4.58 108.0 0.00 90.23 - - 0.00 0.00 - 0.00
S145 8,285 8,287 6.01 108.0 0.00 89.37 - - 0.00 0.00 - 0.00
S146 8,425 8,427 5.77 108.0 0.00 89.51 - - 0.00 0.00 - 0.00
S147 8,740 8,741 5.25 108.0 0.00 89.83 - - 0.00 0.00 - 0.00
S148 8,279 8,280 6.02 108.0 0.00 89.36 - - 0.00 0.00 - 0.00
U152 2,918 2,921 19.47 108.0 0.00 80.31 - - 0.00 0.00 - 0.00
U158 5,583 5,585 11.44 108.0 0.00 85.94 - - 0.00 0.00 - 0.00
U159 5,273 5,275 12.20 108.0 0.00 85.44 - - 0.00 0.00 - 0.00
U160 5,569 5,571 11.48 108.0 0.00 85.92 - - 0.00 0.00 - 0.00
U161 6,171 6,173 10.10 108.0 0.00 86.81 - - 0.00 0.00 - 0.00
U162 3,143 3,146 18.61 108.0 0.00 80.95 - - 0.00 0.00 - 0.00
U163 1,741 1,746 25.44 108.0 0.00 75.84 - - 0.00 0.00 - 0.00
U164 1,012 1,018 31.48 108.0 0.00 71.16 - - 0.00 0.00 - 0.00
U166 2,806 2,809 19.91 108.0 0.00 79.97 - - 0.00 0.00 - 0.00
U167 2,076 2,079 23.38 108.0 0.00 77.36 - - 0.00 0.00 - 0.00

Sum 36.40
- Data undefined due to calculation with octave data

Noise sensitive area: NSP002 NSP002
WTG Wind speed: 8.0 m/s
No. Distance Sound distance Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
S102 5,839 5,840 10.85 108.0 0.00 86.33 - - 0.00 0.00 - 0.00
S104 5,034 5,037 12.80 108.0 0.00 85.04 - - 0.00 0.00 - 0.00
S105 5,018 5,021 12.84 108.0 0.00 85.02 - - 0.00 0.00 - 0.00
S106 5,694 5,695 11.18 108.0 0.00 86.11 - - 0.00 0.00 - 0.00
S111 8,486 8,487 5.67 108.0 0.00 89.58 - - 0.00 0.00 - 0.00
S112 8,676 8,678 5.35 108.0 0.00 89.77 - - 0.00 0.00 - 0.00
S113 8,209 8,211 6.14 108.0 0.00 89.29 - - 0.00 0.00 - 0.00
S114 8,067 8,069 6.39 108.0 0.00 89.14 - - 0.00 0.00 - 0.00
S115 8,040 8,042 6.43 108.0 0.00 89.11 - - 0.00 0.00 - 0.00
S116 7,199 7,201 7.99 108.0 0.00 88.15 - - 0.00 0.00 - 0.00
S117 6,717 6,719 8.94 108.0 0.00 87.55 - - 0.00 0.00 - 0.00
S118 5,880 5,881 10.75 108.0 0.00 86.39 - - 0.00 0.00 - 0.00
S120 5,158 5,160 12.49 108.0 0.00 85.25 - - 0.00 0.00 - 0.00
S121 4,537 4,539 14.14 108.0 0.00 84.14 - - 0.00 0.00 - 0.00
S122 4,141 4,144 15.29 108.0 0.00 83.35 - - 0.00 0.00 - 0.00
S123 4,066 4,068 15.52 108.0 0.00 83.19 - - 0.00 0.00 - 0.00
S124 4,318 4,320 14.77 108.0 0.00 83.71 - - 0.00 0.00 - 0.00
S125 4,405 4,407 14.52 108.0 0.00 83.88 - - 0.00 0.00 - 0.00
S126 3,608 3,611 16.98 108.0 0.00 82.15 - - 0.00 0.00 - 0.00
S127 3,805 3,808 16.33 108.0 0.00 82.61 - - 0.00 0.00 - 0.00
S128 4,070 4,073 15.51 108.0 0.00 83.20 - - 0.00 0.00 - 0.00
S129 4,264 4,266 14.92 108.0 0.00 83.60 - - 0.00 0.00 - 0.00
S130 4,621 4,623 13.91 108.0 0.00 84.30 - - 0.00 0.00 - 0.00
S131 4,901 4,904 13.15 108.0 0.00 84.81 - - 0.00 0.00 - 0.00
S132 5,004 5,006 12.88 108.0 0.00 84.99 - - 0.00 0.00 - 0.00
S134 4,470 4,473 14.33 108.0 0.00 84.01 - - 0.00 0.00 - 0.00
S135 4,954 4,956 13.01 108.0 0.00 84.90 - - 0.00 0.00 - 0.00
S136 5,105 5,107 12.62 108.0 0.00 85.16 - - 0.00 0.00 - 0.00
S137 6,422 6,424 9.56 108.0 0.00 87.16 - - 0.00 0.00 - 0.00
S138 6,236 6,238 9.96 108.0 0.00 86.90 - - 0.00 0.00 - 0.00
S139 6,671 6,673 9.04 108.0 0.00 87.49 - - 0.00 0.00 - 0.00
S140 7,474 7,476 7.46 108.0 0.00 88.47 - - 0.00 0.00 - 0.00

To be continued on next page...
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DECIBEL - Detailed results
Calculation: ACE #1 - SWT-3.0-101 - 110 m Class LayoutNoise calculation model: ISO 9613-2 General 8.0 m/s

...continued from previous page
WTG Wind speed: 8.0 m/s
No. Distance Sound distance Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
S141 7,089 7,091 8.20 108.0 0.00 88.01 - - 0.00 0.00 - 0.00
S142 8,142 8,144 6.26 108.0 0.00 89.22 - - 0.00 0.00 - 0.00
S143 8,782 8,784 5.18 108.0 0.00 89.87 - - 0.00 0.00 - 0.00
S144 8,972 8,973 4.87 108.0 0.00 90.06 - - 0.00 0.00 - 0.00
S145 8,254 8,255 6.06 108.0 0.00 89.33 - - 0.00 0.00 - 0.00
S146 8,817 8,819 5.12 108.0 0.00 89.91 - - 0.00 0.00 - 0.00
S147 8,806 8,808 5.14 108.0 0.00 89.90 - - 0.00 0.00 - 0.00
S148 9,022 9,024 4.79 108.0 0.00 90.11 - - 0.00 0.00 - 0.00
U152 4,219 4,222 15.06 108.0 0.00 83.51 - - 0.00 0.00 - 0.00
U158 4,269 4,272 14.91 108.0 0.00 83.61 - - 0.00 0.00 - 0.00
U159 4,725 4,728 13.62 108.0 0.00 84.49 - - 0.00 0.00 - 0.00
U160 5,474 5,476 11.71 108.0 0.00 85.77 - - 0.00 0.00 - 0.00
U161 5,137 5,140 12.54 108.0 0.00 85.22 - - 0.00 0.00 - 0.00
U162 6,113 6,115 10.23 108.0 0.00 86.73 - - 0.00 0.00 - 0.00
U163 5,539 5,541 11.55 108.0 0.00 85.87 - - 0.00 0.00 - 0.00
U164 6,342 6,343 9.73 108.0 0.00 87.05 - - 0.00 0.00 - 0.00
U166 6,904 6,905 8.57 108.0 0.00 87.78 - - 0.00 0.00 - 0.00
U167 6,476 6,477 9.45 108.0 0.00 87.23 - - 0.00 0.00 - 0.00

Sum 29.05
- Data undefined due to calculation with octave data

Noise sensitive area: NSP003 NSP003
WTG Wind speed: 8.0 m/s
No. Distance Sound distance Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
S102 1,467 1,471 27.41 108.0 0.00 74.35 - - 0.00 0.00 - 0.00
S104 1,701 1,706 25.71 108.0 0.00 75.64 - - 0.00 0.00 - 0.00
S105 2,400 2,404 21.62 108.0 0.00 78.62 - - 0.00 0.00 - 0.00
S106 2,985 2,987 19.21 108.0 0.00 80.50 - - 0.00 0.00 - 0.00
S111 6,100 6,102 10.26 108.0 0.00 86.71 - - 0.00 0.00 - 0.00
S112 6,485 6,486 9.43 108.0 0.00 87.24 - - 0.00 0.00 - 0.00
S113 6,431 6,433 9.54 108.0 0.00 87.17 - - 0.00 0.00 - 0.00
S114 6,576 6,578 9.24 108.0 0.00 87.36 - - 0.00 0.00 - 0.00
S115 6,802 6,804 8.77 108.0 0.00 87.65 - - 0.00 0.00 - 0.00
S116 6,368 6,370 9.67 108.0 0.00 87.08 - - 0.00 0.00 - 0.00
S117 5,835 5,837 10.86 108.0 0.00 86.32 - - 0.00 0.00 - 0.00
S118 4,797 4,798 13.43 108.0 0.00 84.62 - - 0.00 0.00 - 0.00
S120 3,546 3,548 17.19 108.0 0.00 82.00 - - 0.00 0.00 - 0.00
S121 2,685 2,688 20.40 108.0 0.00 79.59 - - 0.00 0.00 - 0.00
S122 1,721 1,726 25.57 108.0 0.00 75.74 - - 0.00 0.00 - 0.00
S123 986 992 31.77 108.0 0.00 70.93 - - 0.00 0.00 - 0.00
S124 631 640 36.41 108.0 0.00 67.12 - - 0.00 0.00 - 0.00
S125 3,571 3,573 17.10 108.0 0.00 82.06 - - 0.00 0.00 - 0.00
S126 3,683 3,686 16.73 108.0 0.00 82.33 - - 0.00 0.00 - 0.00
S127 4,215 4,217 15.07 108.0 0.00 83.50 - - 0.00 0.00 - 0.00
S128 5,100 5,102 12.64 108.0 0.00 85.15 - - 0.00 0.00 - 0.00
S129 5,495 5,497 11.66 108.0 0.00 85.80 - - 0.00 0.00 - 0.00
S130 5,864 5,866 10.79 108.0 0.00 86.37 - - 0.00 0.00 - 0.00
S131 6,391 6,392 9.63 108.0 0.00 87.11 - - 0.00 0.00 - 0.00
S132 6,760 6,761 8.86 108.0 0.00 87.60 - - 0.00 0.00 - 0.00
S134 6,794 6,795 8.79 108.0 0.00 87.64 - - 0.00 0.00 - 0.00
S135 7,385 7,386 7.63 108.0 0.00 88.37 - - 0.00 0.00 - 0.00
S136 7,838 7,839 6.80 108.0 0.00 88.89 - - 0.00 0.00 - 0.00
S137 6,750 6,752 8.88 108.0 0.00 87.59 - - 0.00 0.00 - 0.00

To be continued on next page...
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DECIBEL - Detailed results
Calculation: ACE #1 - SWT-3.0-101 - 110 m Class LayoutNoise calculation model: ISO 9613-2 General 8.0 m/s

...continued from previous page
WTG Wind speed: 8.0 m/s
No. Distance Sound distance Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
S138 6,358 6,360 9.70 108.0 0.00 87.07 - - 0.00 0.00 - 0.00
S139 6,274 6,276 9.88 108.0 0.00 86.95 - - 0.00 0.00 - 0.00
S140 6,934 6,936 8.51 108.0 0.00 87.82 - - 0.00 0.00 - 0.00
S141 6,965 6,967 8.44 108.0 0.00 87.86 - - 0.00 0.00 - 0.00
S142 8,055 8,057 6.41 108.0 0.00 89.12 - - 0.00 0.00 - 0.00
S143 8,847 8,848 5.07 108.0 0.00 89.94 - - 0.00 0.00 - 0.00
S144 8,730 8,731 5.26 108.0 0.00 89.82 - - 0.00 0.00 - 0.00
S145 7,858 7,860 6.76 108.0 0.00 88.91 - - 0.00 0.00 - 0.00
S146 8,079 8,081 6.37 108.0 0.00 89.15 - - 0.00 0.00 - 0.00
S147 8,347 8,348 5.90 108.0 0.00 89.43 - - 0.00 0.00 - 0.00
S148 7,993 7,994 6.52 108.0 0.00 89.06 - - 0.00 0.00 - 0.00
U152 2,151 2,155 22.95 108.0 0.00 77.67 - - 0.00 0.00 - 0.00
U158 4,797 4,799 13.43 108.0 0.00 84.62 - - 0.00 0.00 - 0.00
U159 4,571 4,573 14.05 108.0 0.00 84.20 - - 0.00 0.00 - 0.00
U160 4,973 4,975 12.96 108.0 0.00 84.94 - - 0.00 0.00 - 0.00
U161 5,471 5,473 11.71 108.0 0.00 85.76 - - 0.00 0.00 - 0.00
U162 2,980 2,982 19.23 108.0 0.00 80.49 - - 0.00 0.00 - 0.00
U163 1,545 1,550 26.82 108.0 0.00 74.81 - - 0.00 0.00 - 0.00
U164 1,588 1,591 26.52 108.0 0.00 75.03 - - 0.00 0.00 - 0.00
U166 3,011 3,013 19.11 108.0 0.00 80.58 - - 0.00 0.00 - 0.00
U167 2,299 2,302 22.15 108.0 0.00 78.24 - - 0.00 0.00 - 0.00

Sum 39.76
- Data undefined due to calculation with octave data

Noise sensitive area: NSP004 NSP004
WTG Wind speed: 8.0 m/s
No. Distance Sound distance Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
S102 1,245 1,251 29.23 108.0 0.00 72.94 - - 0.00 0.00 - 0.00
S104 1,830 1,835 24.86 108.0 0.00 76.27 - - 0.00 0.00 - 0.00
S105 2,556 2,560 20.94 108.0 0.00 79.16 - - 0.00 0.00 - 0.00
S106 3,032 3,034 19.03 108.0 0.00 80.64 - - 0.00 0.00 - 0.00
S111 6,008 6,010 10.46 108.0 0.00 86.58 - - 0.00 0.00 - 0.00
S112 6,411 6,412 9.58 108.0 0.00 87.14 - - 0.00 0.00 - 0.00
S113 6,421 6,423 9.56 108.0 0.00 87.15 - - 0.00 0.00 - 0.00
S114 6,601 6,603 9.18 108.0 0.00 87.40 - - 0.00 0.00 - 0.00
S115 6,855 6,856 8.66 108.0 0.00 87.72 - - 0.00 0.00 - 0.00
S116 6,488 6,490 9.42 108.0 0.00 87.24 - - 0.00 0.00 - 0.00
S117 5,969 5,971 10.55 108.0 0.00 86.52 - - 0.00 0.00 - 0.00
S118 4,958 4,960 13.00 108.0 0.00 84.91 - - 0.00 0.00 - 0.00
S120 3,731 3,733 16.58 108.0 0.00 82.44 - - 0.00 0.00 - 0.00
S121 2,943 2,946 19.37 108.0 0.00 80.39 - - 0.00 0.00 - 0.00
S122 2,089 2,094 23.29 108.0 0.00 77.42 - - 0.00 0.00 - 0.00
S123 1,502 1,507 27.14 108.0 0.00 74.56 - - 0.00 0.00 - 0.00
S124 1,178 1,184 29.84 108.0 0.00 72.47 - - 0.00 0.00 - 0.00
S125 3,866 3,868 16.14 108.0 0.00 82.75 - - 0.00 0.00 - 0.00
S126 4,073 4,075 15.50 108.0 0.00 83.20 - - 0.00 0.00 - 0.00
S127 4,591 4,593 13.99 108.0 0.00 84.24 - - 0.00 0.00 - 0.00
S128 5,477 5,479 11.70 108.0 0.00 85.77 - - 0.00 0.00 - 0.00
S129 5,870 5,872 10.77 108.0 0.00 86.38 - - 0.00 0.00 - 0.00
S130 6,225 6,227 9.98 108.0 0.00 86.89 - - 0.00 0.00 - 0.00
S131 6,754 6,756 8.87 108.0 0.00 87.59 - - 0.00 0.00 - 0.00
S132 7,135 7,136 8.11 108.0 0.00 88.07 - - 0.00 0.00 - 0.00
S134 7,212 7,213 7.96 108.0 0.00 88.16 - - 0.00 0.00 - 0.00

To be continued on next page...
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DECIBEL - Detailed results
Calculation: ACE #1 - SWT-3.0-101 - 110 m Class LayoutNoise calculation model: ISO 9613-2 General 8.0 m/s

...continued from previous page
WTG Wind speed: 8.0 m/s
No. Distance Sound distance Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
S135 7,798 7,799 6.87 108.0 0.00 88.84 - - 0.00 0.00 - 0.00
S136 8,265 8,266 6.04 108.0 0.00 89.35 - - 0.00 0.00 - 0.00
S137 6,991 6,993 8.39 108.0 0.00 87.89 - - 0.00 0.00 - 0.00
S138 6,591 6,593 9.20 108.0 0.00 87.38 - - 0.00 0.00 - 0.00
S139 6,451 6,453 9.50 108.0 0.00 87.20 - - 0.00 0.00 - 0.00
S140 7,071 7,073 8.23 108.0 0.00 87.99 - - 0.00 0.00 - 0.00
S141 7,150 7,152 8.08 108.0 0.00 88.09 - - 0.00 0.00 - 0.00
S142 8,215 8,217 6.13 108.0 0.00 89.29 - - 0.00 0.00 - 0.00
S143 9,008 9,009 4.81 108.0 0.00 90.09 - - 0.00 0.00 - 0.00
S144 8,857 8,859 5.05 108.0 0.00 89.95 - - 0.00 0.00 - 0.00
S145 7,987 7,989 6.53 108.0 0.00 89.05 - - 0.00 0.00 - 0.00
S146 8,162 8,163 6.22 108.0 0.00 89.24 - - 0.00 0.00 - 0.00
S147 8,457 8,458 5.72 108.0 0.00 89.55 - - 0.00 0.00 - 0.00
S148 8,041 8,042 6.43 108.0 0.00 89.11 - - 0.00 0.00 - 0.00
U152 2,475 2,479 21.29 108.0 0.00 78.89 - - 0.00 0.00 - 0.00
U158 5,145 5,147 12.52 108.0 0.00 85.23 - - 0.00 0.00 - 0.00
U159 4,862 4,865 13.25 108.0 0.00 84.74 - - 0.00 0.00 - 0.00
U160 5,198 5,200 12.39 108.0 0.00 85.32 - - 0.00 0.00 - 0.00
U161 5,763 5,765 11.02 108.0 0.00 86.22 - - 0.00 0.00 - 0.00
U162 2,932 2,935 19.41 108.0 0.00 80.35 - - 0.00 0.00 - 0.00
U163 1,479 1,485 27.31 108.0 0.00 74.43 - - 0.00 0.00 - 0.00
U164 1,132 1,138 30.27 108.0 0.00 72.12 - - 0.00 0.00 - 0.00
U166 2,766 2,769 20.07 108.0 0.00 79.85 - - 0.00 0.00 - 0.00
U167 2,031 2,034 23.64 108.0 0.00 77.17 - - 0.00 0.00 - 0.00

Sum 37.57
- Data undefined due to calculation with octave data

Noise sensitive area: NSP005 NSP005
WTG Wind speed: 8.0 m/s
No. Distance Sound distance Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
S102 5,960 5,962 10.57 108.0 0.00 86.51 - - 0.00 0.00 - 0.00
S104 5,135 5,137 12.55 108.0 0.00 85.21 - - 0.00 0.00 - 0.00
S105 5,092 5,094 12.65 108.0 0.00 85.14 - - 0.00 0.00 - 0.00
S106 5,754 5,756 11.04 108.0 0.00 86.20 - - 0.00 0.00 - 0.00
S111 8,498 8,500 5.65 108.0 0.00 89.59 - - 0.00 0.00 - 0.00
S112 8,679 8,681 5.35 108.0 0.00 89.77 - - 0.00 0.00 - 0.00
S113 8,199 8,201 6.16 108.0 0.00 89.28 - - 0.00 0.00 - 0.00
S114 8,046 8,048 6.42 108.0 0.00 89.11 - - 0.00 0.00 - 0.00
S115 8,009 8,010 6.49 108.0 0.00 89.07 - - 0.00 0.00 - 0.00
S116 7,159 7,161 8.06 108.0 0.00 88.10 - - 0.00 0.00 - 0.00
S117 6,685 6,687 9.01 108.0 0.00 87.50 - - 0.00 0.00 - 0.00
S118 5,869 5,871 10.78 108.0 0.00 86.37 - - 0.00 0.00 - 0.00
S120 5,186 5,188 12.42 108.0 0.00 85.30 - - 0.00 0.00 - 0.00
S121 4,595 4,597 13.98 108.0 0.00 84.25 - - 0.00 0.00 - 0.00
S122 4,242 4,245 14.99 108.0 0.00 83.56 - - 0.00 0.00 - 0.00
S123 4,205 4,207 15.10 108.0 0.00 83.48 - - 0.00 0.00 - 0.00
S124 4,468 4,469 14.34 108.0 0.00 84.00 - - 0.00 0.00 - 0.00
S125 4,421 4,424 14.47 108.0 0.00 83.92 - - 0.00 0.00 - 0.00
S126 3,613 3,616 16.96 108.0 0.00 82.17 - - 0.00 0.00 - 0.00
S127 3,782 3,785 16.41 108.0 0.00 82.56 - - 0.00 0.00 - 0.00
S128 4,003 4,006 15.71 108.0 0.00 83.05 - - 0.00 0.00 - 0.00
S129 4,181 4,184 15.17 108.0 0.00 83.43 - - 0.00 0.00 - 0.00
S130 4,529 4,531 14.16 108.0 0.00 84.12 - - 0.00 0.00 - 0.00

To be continued on next page...
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DECIBEL - Detailed results
Calculation: ACE #1 - SWT-3.0-101 - 110 m Class LayoutNoise calculation model: ISO 9613-2 General 8.0 m/s

...continued from previous page
WTG Wind speed: 8.0 m/s
No. Distance Sound distance Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
S131 4,792 4,795 13.44 108.0 0.00 84.61 - - 0.00 0.00 - 0.00
S132 4,881 4,883 13.21 108.0 0.00 84.77 - - 0.00 0.00 - 0.00
S134 4,329 4,332 14.73 108.0 0.00 83.73 - - 0.00 0.00 - 0.00
S135 4,802 4,804 13.42 108.0 0.00 84.63 - - 0.00 0.00 - 0.00
S136 4,939 4,941 13.05 108.0 0.00 84.88 - - 0.00 0.00 - 0.00
S137 6,343 6,344 9.73 108.0 0.00 87.05 - - 0.00 0.00 - 0.00
S138 6,167 6,169 10.11 108.0 0.00 86.80 - - 0.00 0.00 - 0.00
S139 6,619 6,621 9.14 108.0 0.00 87.42 - - 0.00 0.00 - 0.00
S140 7,419 7,421 7.57 108.0 0.00 88.41 - - 0.00 0.00 - 0.00
S141 7,021 7,023 8.33 108.0 0.00 87.93 - - 0.00 0.00 - 0.00
S142 8,063 8,065 6.39 108.0 0.00 89.13 - - 0.00 0.00 - 0.00
S143 8,693 8,694 5.32 108.0 0.00 89.78 - - 0.00 0.00 - 0.00
S144 8,893 8,894 5.00 108.0 0.00 89.98 - - 0.00 0.00 - 0.00
S145 8,186 8,188 6.18 108.0 0.00 89.26 - - 0.00 0.00 - 0.00
S146 8,759 8,761 5.21 108.0 0.00 89.85 - - 0.00 0.00 - 0.00
S147 8,737 8,739 5.25 108.0 0.00 89.83 - - 0.00 0.00 - 0.00
S148 8,975 8,976 4.87 108.0 0.00 90.06 - - 0.00 0.00 - 0.00
U152 4,301 4,303 14.82 108.0 0.00 83.68 - - 0.00 0.00 - 0.00
U158 4,223 4,225 15.05 108.0 0.00 83.52 - - 0.00 0.00 - 0.00
U159 4,699 4,702 13.69 108.0 0.00 84.44 - - 0.00 0.00 - 0.00
U160 5,446 5,448 11.77 108.0 0.00 85.72 - - 0.00 0.00 - 0.00
U161 5,078 5,080 12.69 108.0 0.00 85.12 - - 0.00 0.00 - 0.00
U162 6,183 6,184 10.08 108.0 0.00 86.83 - - 0.00 0.00 - 0.00
U163 5,652 5,653 11.28 108.0 0.00 86.05 - - 0.00 0.00 - 0.00
U164 6,477 6,478 9.44 108.0 0.00 87.23 - - 0.00 0.00 - 0.00
U166 6,994 6,996 8.39 108.0 0.00 87.90 - - 0.00 0.00 - 0.00
U167 6,583 6,584 9.22 108.0 0.00 87.37 - - 0.00 0.00 - 0.00

Sum 29.06
- Data undefined due to calculation with octave data

Noise sensitive area: NSP006 NSP006
WTG Wind speed: 8.0 m/s
No. Distance Sound distance Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
S102 2,899 2,902 19.54 108.0 0.00 80.25 - - 0.00 0.00 - 0.00
S104 3,959 3,962 15.85 108.0 0.00 82.96 - - 0.00 0.00 - 0.00
S105 4,530 4,533 14.16 108.0 0.00 84.13 - - 0.00 0.00 - 0.00
S106 4,549 4,551 14.11 108.0 0.00 84.16 - - 0.00 0.00 - 0.00
S111 6,365 6,367 9.68 108.0 0.00 87.08 - - 0.00 0.00 - 0.00
S112 6,809 6,811 8.76 108.0 0.00 87.66 - - 0.00 0.00 - 0.00
S113 7,120 7,122 8.14 108.0 0.00 88.05 - - 0.00 0.00 - 0.00
S114 7,448 7,450 7.51 108.0 0.00 88.44 - - 0.00 0.00 - 0.00
S115 7,802 7,804 6.86 108.0 0.00 88.85 - - 0.00 0.00 - 0.00
S116 7,760 7,762 6.94 108.0 0.00 88.80 - - 0.00 0.00 - 0.00
S117 7,346 7,348 7.70 108.0 0.00 88.32 - - 0.00 0.00 - 0.00
S118 6,543 6,544 9.31 108.0 0.00 87.32 - - 0.00 0.00 - 0.00
S120 5,558 5,560 11.50 108.0 0.00 85.90 - - 0.00 0.00 - 0.00
S121 5,116 5,118 12.59 108.0 0.00 85.18 - - 0.00 0.00 - 0.00
S122 4,645 4,647 13.84 108.0 0.00 84.34 - - 0.00 0.00 - 0.00
S123 4,337 4,339 14.71 108.0 0.00 83.75 - - 0.00 0.00 - 0.00
S124 4,052 4,054 15.56 108.0 0.00 83.16 - - 0.00 0.00 - 0.00
S125 6,023 6,025 10.43 108.0 0.00 86.60 - - 0.00 0.00 - 0.00
S126 6,496 6,498 9.40 108.0 0.00 87.26 - - 0.00 0.00 - 0.00
S127 6,944 6,945 8.49 108.0 0.00 87.83 - - 0.00 0.00 - 0.00

To be continued on next page...
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DECIBEL - Detailed results
Calculation: ACE #1 - SWT-3.0-101 - 110 m Class LayoutNoise calculation model: ISO 9613-2 General 8.0 m/s

...continued from previous page
WTG Wind speed: 8.0 m/s
No. Distance Sound distance Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
S128 7,786 7,788 6.89 108.0 0.00 88.83 - - 0.00 0.00 - 0.00
S129 8,157 8,159 6.23 108.0 0.00 89.23 - - 0.00 0.00 - 0.00
S130 8,448 8,450 5.73 108.0 0.00 89.54 - - 0.00 0.00 - 0.00
S131 8,966 8,968 4.88 108.0 0.00 90.05 - - 0.00 0.00 - 0.00
S132 9,376 9,377 4.24 108.0 0.00 90.44 - - 0.00 0.00 - 0.00
S134 9,608 9,609 3.88 108.0 0.00 90.65 - - 0.00 0.00 - 0.00
S135 10,161 10,163 3.06 108.0 0.00 91.14 - - 0.00 0.00 - 0.00
S136 10,672 10,673 2.35 108.0 0.00 91.57 - - 0.00 0.00 - 0.00
S137 8,726 8,727 5.27 108.0 0.00 89.82 - - 0.00 0.00 - 0.00
S138 8,315 8,316 5.96 108.0 0.00 89.40 - - 0.00 0.00 - 0.00
S139 7,961 7,963 6.57 108.0 0.00 89.02 - - 0.00 0.00 - 0.00
S140 8,372 8,374 5.86 108.0 0.00 89.46 - - 0.00 0.00 - 0.00
S141 8,647 8,648 5.40 108.0 0.00 89.74 - - 0.00 0.00 - 0.00
S142 9,547 9,548 3.97 108.0 0.00 90.60 - - 0.00 0.00 - 0.00
S143 10,303 10,304 2.86 108.0 0.00 91.26 - - 0.00 0.00 - 0.00
S144 10,015 10,016 3.28 108.0 0.00 91.01 - - 0.00 0.00 - 0.00
S145 9,196 9,197 4.51 108.0 0.00 90.27 - - 0.00 0.00 - 0.00
S146 9,152 9,154 4.58 108.0 0.00 90.23 - - 0.00 0.00 - 0.00
S147 9,555 9,557 3.96 108.0 0.00 90.61 - - 0.00 0.00 - 0.00
S148 8,880 8,882 5.02 108.0 0.00 89.97 - - 0.00 0.00 - 0.00
U152 4,884 4,886 13.20 108.0 0.00 84.78 - - 0.00 0.00 - 0.00
U158 7,374 7,375 7.65 108.0 0.00 88.36 - - 0.00 0.00 - 0.00
U159 6,920 6,922 8.53 108.0 0.00 87.80 - - 0.00 0.00 - 0.00
U160 6,996 6,998 8.38 108.0 0.00 87.90 - - 0.00 0.00 - 0.00
U161 7,762 7,764 6.93 108.0 0.00 88.80 - - 0.00 0.00 - 0.00
U162 4,146 4,148 15.28 108.0 0.00 83.36 - - 0.00 0.00 - 0.00
U163 3,336 3,339 17.91 108.0 0.00 81.47 - - 0.00 0.00 - 0.00
U164 2,199 2,203 22.69 108.0 0.00 77.86 - - 0.00 0.00 - 0.00
U166 3,223 3,226 18.32 108.0 0.00 81.17 - - 0.00 0.00 - 0.00
U167 2,848 2,851 19.74 108.0 0.00 80.10 - - 0.00 0.00 - 0.00

Sum 29.70
- Data undefined due to calculation with octave data

Noise sensitive area: NSP007 NSP007
WTG Wind speed: 8.0 m/s
No. Distance Sound distance Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
S102 3,542 3,544 17.20 108.0 0.00 81.99 - - 0.00 0.00 - 0.00
S104 2,843 2,847 19.76 108.0 0.00 80.09 - - 0.00 0.00 - 0.00
S105 3,013 3,017 19.10 108.0 0.00 80.59 - - 0.00 0.00 - 0.00
S106 3,759 3,761 16.48 108.0 0.00 82.51 - - 0.00 0.00 - 0.00
S111 6,869 6,871 8.64 108.0 0.00 87.74 - - 0.00 0.00 - 0.00
S112 7,143 7,145 8.09 108.0 0.00 88.08 - - 0.00 0.00 - 0.00
S113 6,821 6,823 8.73 108.0 0.00 87.68 - - 0.00 0.00 - 0.00
S114 6,791 6,793 8.79 108.0 0.00 87.64 - - 0.00 0.00 - 0.00
S115 6,873 6,875 8.63 108.0 0.00 87.74 - - 0.00 0.00 - 0.00
S116 6,163 6,165 10.12 108.0 0.00 86.80 - - 0.00 0.00 - 0.00
S117 5,621 5,623 11.35 108.0 0.00 86.00 - - 0.00 0.00 - 0.00
S118 4,609 4,611 13.94 108.0 0.00 84.28 - - 0.00 0.00 - 0.00
S120 3,552 3,554 17.17 108.0 0.00 82.01 - - 0.00 0.00 - 0.00
S121 2,699 2,703 20.34 108.0 0.00 79.64 - - 0.00 0.00 - 0.00
S122 1,975 1,980 23.96 108.0 0.00 76.94 - - 0.00 0.00 - 0.00
S123 1,739 1,744 25.46 108.0 0.00 75.83 - - 0.00 0.00 - 0.00
S124 1,997 2,001 23.84 108.0 0.00 77.02 - - 0.00 0.00 - 0.00

To be continued on next page...
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DECIBEL - Detailed results
Calculation: ACE #1 - SWT-3.0-101 - 110 m Class LayoutNoise calculation model: ISO 9613-2 General 8.0 m/s

...continued from previous page
WTG Wind speed: 8.0 m/s
No. Distance Sound distance Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
S125 3,001 3,005 19.14 108.0 0.00 80.56 - - 0.00 0.00 - 0.00
S126 2,485 2,489 21.24 108.0 0.00 78.92 - - 0.00 0.00 - 0.00
S127 2,955 2,959 19.32 108.0 0.00 80.42 - - 0.00 0.00 - 0.00
S128 3,669 3,672 16.78 108.0 0.00 82.30 - - 0.00 0.00 - 0.00
S129 4,021 4,023 15.66 108.0 0.00 83.09 - - 0.00 0.00 - 0.00
S130 4,434 4,436 14.43 108.0 0.00 83.94 - - 0.00 0.00 - 0.00
S131 4,895 4,897 13.17 108.0 0.00 84.80 - - 0.00 0.00 - 0.00
S132 5,169 5,171 12.46 108.0 0.00 85.27 - - 0.00 0.00 - 0.00
S134 4,947 4,949 13.03 108.0 0.00 84.89 - - 0.00 0.00 - 0.00
S135 5,536 5,538 11.56 108.0 0.00 85.87 - - 0.00 0.00 - 0.00
S136 5,888 5,890 10.73 108.0 0.00 86.40 - - 0.00 0.00 - 0.00
S137 5,898 5,900 10.71 108.0 0.00 86.42 - - 0.00 0.00 - 0.00
S138 5,590 5,592 11.43 108.0 0.00 85.95 - - 0.00 0.00 - 0.00
S139 5,801 5,804 10.93 108.0 0.00 86.27 - - 0.00 0.00 - 0.00
S140 6,592 6,594 9.20 108.0 0.00 87.38 - - 0.00 0.00 - 0.00
S141 6,384 6,386 9.64 108.0 0.00 87.10 - - 0.00 0.00 - 0.00
S142 7,516 7,518 7.38 108.0 0.00 88.52 - - 0.00 0.00 - 0.00
S143 8,260 8,261 6.05 108.0 0.00 89.34 - - 0.00 0.00 - 0.00
S144 8,307 8,309 5.97 108.0 0.00 89.39 - - 0.00 0.00 - 0.00
S145 7,484 7,486 7.44 108.0 0.00 88.48 - - 0.00 0.00 - 0.00
S146 7,913 7,915 6.66 108.0 0.00 88.97 - - 0.00 0.00 - 0.00
S147 8,031 8,033 6.45 108.0 0.00 89.10 - - 0.00 0.00 - 0.00
S148 7,994 7,996 6.52 108.0 0.00 89.06 - - 0.00 0.00 - 0.00
U152 2,202 2,207 22.66 108.0 0.00 77.87 - - 0.00 0.00 - 0.00
U158 3,596 3,599 17.02 108.0 0.00 82.12 - - 0.00 0.00 - 0.00
U159 3,747 3,751 16.52 108.0 0.00 82.48 - - 0.00 0.00 - 0.00
U160 4,430 4,433 14.44 108.0 0.00 83.93 - - 0.00 0.00 - 0.00
U161 4,488 4,491 14.28 108.0 0.00 84.05 - - 0.00 0.00 - 0.00
U162 4,093 4,095 15.44 108.0 0.00 83.25 - - 0.00 0.00 - 0.00
U163 3,279 3,282 18.12 108.0 0.00 81.32 - - 0.00 0.00 - 0.00
U164 4,017 4,019 15.67 108.0 0.00 83.08 - - 0.00 0.00 - 0.00
U166 4,735 4,737 13.60 108.0 0.00 84.51 - - 0.00 0.00 - 0.00
U167 4,231 4,232 15.03 108.0 0.00 83.53 - - 0.00 0.00 - 0.00

Sum 33.93
- Data undefined due to calculation with octave data

Noise sensitive area: NSP008 NSP008
WTG Wind speed: 8.0 m/s
No. Distance Sound distance Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
S102 1,107 1,114 30.50 108.0 0.00 71.94 - - 0.00 0.00 - 0.00
S104 1,913 1,918 24.34 108.0 0.00 76.66 - - 0.00 0.00 - 0.00
S105 2,629 2,633 20.63 108.0 0.00 79.41 - - 0.00 0.00 - 0.00
S106 3,013 3,016 19.10 108.0 0.00 80.59 - - 0.00 0.00 - 0.00
S111 5,856 5,858 10.81 108.0 0.00 86.35 - - 0.00 0.00 - 0.00
S112 6,269 6,271 9.89 108.0 0.00 86.95 - - 0.00 0.00 - 0.00
S113 6,325 6,327 9.77 108.0 0.00 87.02 - - 0.00 0.00 - 0.00
S114 6,531 6,533 9.33 108.0 0.00 87.30 - - 0.00 0.00 - 0.00
S115 6,803 6,805 8.77 108.0 0.00 87.66 - - 0.00 0.00 - 0.00
S116 6,488 6,490 9.42 108.0 0.00 87.24 - - 0.00 0.00 - 0.00
S117 5,983 5,985 10.52 108.0 0.00 86.54 - - 0.00 0.00 - 0.00
S118 4,999 5,000 12.90 108.0 0.00 84.98 - - 0.00 0.00 - 0.00
S120 3,801 3,803 16.35 108.0 0.00 82.60 - - 0.00 0.00 - 0.00
S121 3,081 3,084 18.84 108.0 0.00 80.78 - - 0.00 0.00 - 0.00

To be continued on next page...
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DECIBEL - Detailed results
Calculation: ACE #1 - SWT-3.0-101 - 110 m Class LayoutNoise calculation model: ISO 9613-2 General 8.0 m/s

...continued from previous page
WTG Wind speed: 8.0 m/s
No. Distance Sound distance Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
S122 2,327 2,332 21.99 108.0 0.00 78.35 - - 0.00 0.00 - 0.00
S123 1,856 1,860 24.70 108.0 0.00 76.39 - - 0.00 0.00 - 0.00
S124 1,562 1,566 26.69 108.0 0.00 74.90 - - 0.00 0.00 - 0.00
S125 4,017 4,020 15.67 108.0 0.00 83.08 - - 0.00 0.00 - 0.00
S126 4,296 4,299 14.83 108.0 0.00 83.67 - - 0.00 0.00 - 0.00
S127 4,801 4,803 13.42 108.0 0.00 84.63 - - 0.00 0.00 - 0.00
S128 5,682 5,684 11.21 108.0 0.00 86.09 - - 0.00 0.00 - 0.00
S129 6,072 6,074 10.32 108.0 0.00 86.67 - - 0.00 0.00 - 0.00
S130 6,415 6,416 9.58 108.0 0.00 87.15 - - 0.00 0.00 - 0.00
S131 6,944 6,945 8.49 108.0 0.00 87.83 - - 0.00 0.00 - 0.00
S132 7,333 7,334 7.73 108.0 0.00 88.31 - - 0.00 0.00 - 0.00
S134 7,446 7,448 7.52 108.0 0.00 88.44 - - 0.00 0.00 - 0.00
S135 8,026 8,027 6.46 108.0 0.00 89.09 - - 0.00 0.00 - 0.00
S136 8,505 8,506 5.64 108.0 0.00 89.59 - - 0.00 0.00 - 0.00
S137 7,082 7,083 8.21 108.0 0.00 88.00 - - 0.00 0.00 - 0.00
S138 6,676 6,678 9.03 108.0 0.00 87.49 - - 0.00 0.00 - 0.00
S139 6,494 6,496 9.41 108.0 0.00 87.25 - - 0.00 0.00 - 0.00
S140 7,081 7,083 8.21 108.0 0.00 88.00 - - 0.00 0.00 - 0.00
S141 7,196 7,198 7.99 108.0 0.00 88.14 - - 0.00 0.00 - 0.00
S142 8,239 8,240 6.09 108.0 0.00 89.32 - - 0.00 0.00 - 0.00
S143 9,029 9,031 4.78 108.0 0.00 90.11 - - 0.00 0.00 - 0.00
S144 8,855 8,856 5.06 108.0 0.00 89.94 - - 0.00 0.00 - 0.00
S145 7,988 7,990 6.53 108.0 0.00 89.05 - - 0.00 0.00 - 0.00
S146 8,127 8,129 6.28 108.0 0.00 89.20 - - 0.00 0.00 - 0.00
S147 8,442 8,443 5.74 108.0 0.00 89.53 - - 0.00 0.00 - 0.00
S148 7,981 7,983 6.54 108.0 0.00 89.04 - - 0.00 0.00 - 0.00
U152 2,672 2,675 20.45 108.0 0.00 79.55 - - 0.00 0.00 - 0.00
U158 5,328 5,330 12.06 108.0 0.00 85.53 - - 0.00 0.00 - 0.00
U159 5,003 5,005 12.88 108.0 0.00 84.99 - - 0.00 0.00 - 0.00
U160 5,285 5,287 12.17 108.0 0.00 85.46 - - 0.00 0.00 - 0.00
U161 5,899 5,901 10.71 108.0 0.00 86.42 - - 0.00 0.00 - 0.00
U162 2,846 2,849 19.75 108.0 0.00 80.09 - - 0.00 0.00 - 0.00
U163 1,445 1,451 27.57 108.0 0.00 74.23 - - 0.00 0.00 - 0.00
U164 783 792 34.17 108.0 0.00 68.97 - - 0.00 0.00 - 0.00
U166 2,536 2,539 21.03 108.0 0.00 79.09 - - 0.00 0.00 - 0.00
U167 1,802 1,805 25.05 108.0 0.00 76.13 - - 0.00 0.00 - 0.00

Sum 38.35
- Data undefined due to calculation with octave data

Noise sensitive area: NSP009 NSP009
WTG Wind speed: 8.0 m/s
No. Distance Sound distance Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
S102 1,063 1,070 30.94 108.0 0.00 71.59 - - 0.00 0.00 - 0.00
S104 1,926 1,931 24.26 108.0 0.00 76.72 - - 0.00 0.00 - 0.00
S105 2,633 2,637 20.61 108.0 0.00 79.42 - - 0.00 0.00 - 0.00
S106 2,988 2,990 19.20 108.0 0.00 80.51 - - 0.00 0.00 - 0.00
S111 5,787 5,788 10.97 108.0 0.00 86.25 - - 0.00 0.00 - 0.00
S112 6,203 6,204 10.03 108.0 0.00 86.85 - - 0.00 0.00 - 0.00
S113 6,271 6,273 9.88 108.0 0.00 86.95 - - 0.00 0.00 - 0.00
S114 6,484 6,486 9.43 108.0 0.00 87.24 - - 0.00 0.00 - 0.00
S115 6,762 6,763 8.85 108.0 0.00 87.60 - - 0.00 0.00 - 0.00
S116 6,462 6,464 9.47 108.0 0.00 87.21 - - 0.00 0.00 - 0.00
S117 5,962 5,964 10.57 108.0 0.00 86.51 - - 0.00 0.00 - 0.00

To be continued on next page...
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DECIBEL - Detailed results
Calculation: ACE #1 - SWT-3.0-101 - 110 m Class LayoutNoise calculation model: ISO 9613-2 General 8.0 m/s

...continued from previous page
WTG Wind speed: 8.0 m/s
No. Distance Sound distance Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
S118 4,987 4,989 12.93 108.0 0.00 84.96 - - 0.00 0.00 - 0.00
S120 3,801 3,803 16.35 108.0 0.00 82.60 - - 0.00 0.00 - 0.00
S121 3,104 3,107 18.75 108.0 0.00 80.85 - - 0.00 0.00 - 0.00
S122 2,384 2,389 21.70 108.0 0.00 78.56 - - 0.00 0.00 - 0.00
S123 1,954 1,958 24.10 108.0 0.00 76.83 - - 0.00 0.00 - 0.00
S124 1,671 1,675 25.93 108.0 0.00 75.48 - - 0.00 0.00 - 0.00
S125 4,042 4,044 15.59 108.0 0.00 83.14 - - 0.00 0.00 - 0.00
S126 4,344 4,347 14.69 108.0 0.00 83.76 - - 0.00 0.00 - 0.00
S127 4,843 4,845 13.31 108.0 0.00 84.71 - - 0.00 0.00 - 0.00
S128 5,722 5,724 11.12 108.0 0.00 86.15 - - 0.00 0.00 - 0.00
S129 6,111 6,113 10.23 108.0 0.00 86.72 - - 0.00 0.00 - 0.00
S130 6,449 6,450 9.50 108.0 0.00 87.19 - - 0.00 0.00 - 0.00
S131 6,978 6,979 8.42 108.0 0.00 87.88 - - 0.00 0.00 - 0.00
S132 7,369 7,370 7.66 108.0 0.00 88.35 - - 0.00 0.00 - 0.00
S134 7,495 7,496 7.42 108.0 0.00 88.50 - - 0.00 0.00 - 0.00
S135 8,073 8,074 6.38 108.0 0.00 89.14 - - 0.00 0.00 - 0.00
S136 8,555 8,556 5.55 108.0 0.00 89.65 - - 0.00 0.00 - 0.00
S137 7,084 7,085 8.21 108.0 0.00 88.01 - - 0.00 0.00 - 0.00
S138 6,677 6,679 9.03 108.0 0.00 87.49 - - 0.00 0.00 - 0.00
S139 6,482 6,484 9.43 108.0 0.00 87.24 - - 0.00 0.00 - 0.00
S140 7,059 7,061 8.26 108.0 0.00 87.98 - - 0.00 0.00 - 0.00
S141 7,185 7,186 8.01 108.0 0.00 88.13 - - 0.00 0.00 - 0.00
S142 8,220 8,221 6.12 108.0 0.00 89.30 - - 0.00 0.00 - 0.00
S143 9,009 9,010 4.81 108.0 0.00 90.09 - - 0.00 0.00 - 0.00
S144 8,827 8,829 5.10 108.0 0.00 89.92 - - 0.00 0.00 - 0.00
S145 7,962 7,964 6.57 108.0 0.00 89.02 - - 0.00 0.00 - 0.00
S146 8,091 8,092 6.35 108.0 0.00 89.16 - - 0.00 0.00 - 0.00
S147 8,411 8,412 5.79 108.0 0.00 89.50 - - 0.00 0.00 - 0.00
S148 7,937 7,939 6.62 108.0 0.00 89.00 - - 0.00 0.00 - 0.00
U152 2,714 2,718 20.28 108.0 0.00 79.68 - - 0.00 0.00 - 0.00
U158 5,361 5,363 11.98 108.0 0.00 85.59 - - 0.00 0.00 - 0.00
U159 5,023 5,025 12.83 108.0 0.00 85.02 - - 0.00 0.00 - 0.00
U160 5,288 5,290 12.16 108.0 0.00 85.47 - - 0.00 0.00 - 0.00
U161 5,916 5,918 10.67 108.0 0.00 86.44 - - 0.00 0.00 - 0.00
U162 2,801 2,804 19.93 108.0 0.00 79.95 - - 0.00 0.00 - 0.00
U163 1,427 1,434 27.70 108.0 0.00 74.13 - - 0.00 0.00 - 0.00
U164 671 681 35.75 108.0 0.00 67.67 - - 0.00 0.00 - 0.00
U166 2,449 2,453 21.40 108.0 0.00 78.79 - - 0.00 0.00 - 0.00
U167 1,719 1,723 25.60 108.0 0.00 75.72 - - 0.00 0.00 - 0.00

Sum 39.05
- Data undefined due to calculation with octave data

Noise sensitive area: NSP010 NSP010
WTG Wind speed: 8.0 m/s
No. Distance Sound distance Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
S102 3,128 3,130 18.67 108.0 0.00 80.91 - - 0.00 0.00 - 0.00
S104 2,249 2,252 22.42 108.0 0.00 78.05 - - 0.00 0.00 - 0.00
S105 2,253 2,257 22.39 108.0 0.00 78.07 - - 0.00 0.00 - 0.00
S106 2,969 2,971 19.27 108.0 0.00 80.46 - - 0.00 0.00 - 0.00
S111 6,004 6,005 10.47 108.0 0.00 86.57 - - 0.00 0.00 - 0.00
S112 6,265 6,266 9.90 108.0 0.00 86.94 - - 0.00 0.00 - 0.00
S113 5,926 5,928 10.65 108.0 0.00 86.46 - - 0.00 0.00 - 0.00
S114 5,890 5,892 10.73 108.0 0.00 86.41 - - 0.00 0.00 - 0.00

To be continued on next page...
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DECIBEL - Detailed results
Calculation: ACE #1 - SWT-3.0-101 - 110 m Class LayoutNoise calculation model: ISO 9613-2 General 8.0 m/s

...continued from previous page
WTG Wind speed: 8.0 m/s
No. Distance Sound distance Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
S115 5,970 5,971 10.55 108.0 0.00 86.52 - - 0.00 0.00 - 0.00
S116 5,263 5,265 12.22 108.0 0.00 85.43 - - 0.00 0.00 - 0.00
S117 4,720 4,722 13.64 108.0 0.00 84.48 - - 0.00 0.00 - 0.00
S118 3,706 3,708 16.66 108.0 0.00 82.38 - - 0.00 0.00 - 0.00
S120 2,665 2,667 20.49 108.0 0.00 79.52 - - 0.00 0.00 - 0.00
S121 1,854 1,858 24.71 108.0 0.00 76.38 - - 0.00 0.00 - 0.00
S122 1,359 1,365 28.25 108.0 0.00 73.70 - - 0.00 0.00 - 0.00
S123 1,593 1,597 26.48 108.0 0.00 75.07 - - 0.00 0.00 - 0.00
S124 1,962 1,964 24.06 108.0 0.00 76.86 - - 0.00 0.00 - 0.00
S125 2,098 2,102 23.25 108.0 0.00 77.45 - - 0.00 0.00 - 0.00
S126 1,628 1,634 26.21 108.0 0.00 75.26 - - 0.00 0.00 - 0.00
S127 2,133 2,137 23.05 108.0 0.00 77.60 - - 0.00 0.00 - 0.00
S128 2,919 2,922 19.46 108.0 0.00 80.31 - - 0.00 0.00 - 0.00
S129 3,294 3,296 18.07 108.0 0.00 81.36 - - 0.00 0.00 - 0.00
S130 3,702 3,704 16.67 108.0 0.00 82.37 - - 0.00 0.00 - 0.00
S131 4,192 4,194 15.14 108.0 0.00 83.45 - - 0.00 0.00 - 0.00
S132 4,504 4,506 14.24 108.0 0.00 84.08 - - 0.00 0.00 - 0.00
S134 4,386 4,388 14.57 108.0 0.00 83.85 - - 0.00 0.00 - 0.00
S135 4,983 4,984 12.94 108.0 0.00 84.95 - - 0.00 0.00 - 0.00
S136 5,389 5,390 11.91 108.0 0.00 85.63 - - 0.00 0.00 - 0.00
S137 5,058 5,059 12.74 108.0 0.00 85.08 - - 0.00 0.00 - 0.00
S138 4,734 4,735 13.60 108.0 0.00 84.51 - - 0.00 0.00 - 0.00
S139 4,915 4,918 13.11 108.0 0.00 84.83 - - 0.00 0.00 - 0.00
S140 5,701 5,703 11.17 108.0 0.00 86.12 - - 0.00 0.00 - 0.00
S141 5,512 5,514 11.61 108.0 0.00 85.83 - - 0.00 0.00 - 0.00
S142 6,646 6,648 9.09 108.0 0.00 87.45 - - 0.00 0.00 - 0.00
S143 7,399 7,400 7.60 108.0 0.00 88.38 - - 0.00 0.00 - 0.00
S144 7,430 7,431 7.55 108.0 0.00 88.42 - - 0.00 0.00 - 0.00
S145 6,599 6,601 9.19 108.0 0.00 87.39 - - 0.00 0.00 - 0.00
S146 7,017 7,019 8.34 108.0 0.00 87.93 - - 0.00 0.00 - 0.00
S147 7,144 7,146 8.09 108.0 0.00 88.08 - - 0.00 0.00 - 0.00
S148 7,093 7,094 8.19 108.0 0.00 88.02 - - 0.00 0.00 - 0.00
U152 1,440 1,445 27.62 108.0 0.00 74.20 - - 0.00 0.00 - 0.00
U158 2,781 2,785 20.01 108.0 0.00 79.90 - - 0.00 0.00 - 0.00
U159 2,872 2,875 19.64 108.0 0.00 80.17 - - 0.00 0.00 - 0.00
U160 3,538 3,541 17.21 108.0 0.00 81.98 - - 0.00 0.00 - 0.00
U161 3,650 3,653 16.84 108.0 0.00 82.25 - - 0.00 0.00 - 0.00
U162 3,352 3,353 17.86 108.0 0.00 81.51 - - 0.00 0.00 - 0.00
U163 2,786 2,789 19.99 108.0 0.00 79.91 - - 0.00 0.00 - 0.00
U164 3,716 3,717 16.63 108.0 0.00 82.40 - - 0.00 0.00 - 0.00
U166 4,111 4,112 15.39 108.0 0.00 83.28 - - 0.00 0.00 - 0.00
U167 3,703 3,704 16.67 108.0 0.00 82.37 - - 0.00 0.00 - 0.00

Sum 36.88
- Data undefined due to calculation with octave data

Noise sensitive area: NSP011 NSP011
WTG Wind speed: 8.0 m/s
No. Distance Sound distance Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
S102 2,588 2,592 20.80 108.0 0.00 79.27 - - 0.00 0.00 - 0.00
S104 3,523 3,526 17.26 108.0 0.00 81.95 - - 0.00 0.00 - 0.00
S105 3,897 3,900 16.04 108.0 0.00 82.82 - - 0.00 0.00 - 0.00
S106 3,674 3,677 16.76 108.0 0.00 82.31 - - 0.00 0.00 - 0.00
S111 4,932 4,935 13.07 108.0 0.00 84.87 - - 0.00 0.00 - 0.00

To be continued on next page...
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DECIBEL - Detailed results
Calculation: ACE #1 - SWT-3.0-101 - 110 m Class LayoutNoise calculation model: ISO 9613-2 General 8.0 m/s

...continued from previous page
WTG Wind speed: 8.0 m/s
No. Distance Sound distance Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
S112 5,373 5,376 11.95 108.0 0.00 85.61 - - 0.00 0.00 - 0.00
S113 5,747 5,750 11.06 108.0 0.00 86.19 - - 0.00 0.00 - 0.00
S114 6,107 6,109 10.24 108.0 0.00 86.72 - - 0.00 0.00 - 0.00
S115 6,480 6,482 9.44 108.0 0.00 87.23 - - 0.00 0.00 - 0.00
S116 6,546 6,548 9.30 108.0 0.00 87.32 - - 0.00 0.00 - 0.00
S117 6,187 6,189 10.06 108.0 0.00 86.83 - - 0.00 0.00 - 0.00
S118 5,510 5,512 11.62 108.0 0.00 85.83 - - 0.00 0.00 - 0.00
S120 4,718 4,720 13.64 108.0 0.00 84.48 - - 0.00 0.00 - 0.00
S121 4,518 4,520 14.19 108.0 0.00 84.10 - - 0.00 0.00 - 0.00
S122 4,368 4,371 14.62 108.0 0.00 83.81 - - 0.00 0.00 - 0.00
S123 4,387 4,389 14.57 108.0 0.00 83.85 - - 0.00 0.00 - 0.00
S124 4,216 4,218 15.07 108.0 0.00 83.50 - - 0.00 0.00 - 0.00
S125 5,330 5,332 12.06 108.0 0.00 85.54 - - 0.00 0.00 - 0.00
S126 5,951 5,953 10.59 108.0 0.00 86.49 - - 0.00 0.00 - 0.00
S127 6,320 6,322 9.78 108.0 0.00 87.02 - - 0.00 0.00 - 0.00
S128 7,093 7,095 8.19 108.0 0.00 88.02 - - 0.00 0.00 - 0.00
S129 7,434 7,436 7.54 108.0 0.00 88.43 - - 0.00 0.00 - 0.00
S130 7,672 7,673 7.10 108.0 0.00 88.70 - - 0.00 0.00 - 0.00
S131 8,166 8,167 6.22 108.0 0.00 89.24 - - 0.00 0.00 - 0.00
S132 8,582 8,584 5.51 108.0 0.00 89.67 - - 0.00 0.00 - 0.00
S134 8,919 8,920 4.96 108.0 0.00 90.01 - - 0.00 0.00 - 0.00
S135 9,436 9,437 4.14 108.0 0.00 90.50 - - 0.00 0.00 - 0.00
S136 9,969 9,970 3.34 108.0 0.00 90.97 - - 0.00 0.00 - 0.00
S137 7,672 7,674 7.10 108.0 0.00 88.70 - - 0.00 0.00 - 0.00
S138 7,269 7,270 7.85 108.0 0.00 88.23 - - 0.00 0.00 - 0.00
S139 6,833 6,835 8.71 108.0 0.00 87.70 - - 0.00 0.00 - 0.00
S140 7,150 7,152 8.08 108.0 0.00 88.09 - - 0.00 0.00 - 0.00
S141 7,492 7,494 7.43 108.0 0.00 88.49 - - 0.00 0.00 - 0.00
S142 8,309 8,310 5.97 108.0 0.00 89.39 - - 0.00 0.00 - 0.00
S143 9,039 9,041 4.76 108.0 0.00 90.12 - - 0.00 0.00 - 0.00
S144 8,711 8,712 5.29 108.0 0.00 89.80 - - 0.00 0.00 - 0.00
S145 7,923 7,925 6.64 108.0 0.00 88.98 - - 0.00 0.00 - 0.00
S146 7,813 7,815 6.84 108.0 0.00 88.86 - - 0.00 0.00 - 0.00
S147 8,241 8,243 6.08 108.0 0.00 89.32 - - 0.00 0.00 - 0.00
S148 7,505 7,507 7.40 108.0 0.00 88.51 - - 0.00 0.00 - 0.00
U152 4,468 4,470 14.34 108.0 0.00 84.01 - - 0.00 0.00 - 0.00
U158 6,644 6,646 9.09 108.0 0.00 87.45 - - 0.00 0.00 - 0.00
U159 6,109 6,111 10.24 108.0 0.00 86.72 - - 0.00 0.00 - 0.00
U160 6,040 6,042 10.39 108.0 0.00 86.62 - - 0.00 0.00 - 0.00
U161 6,877 6,879 8.62 108.0 0.00 87.75 - - 0.00 0.00 - 0.00
U162 3,195 3,198 18.42 108.0 0.00 81.10 - - 0.00 0.00 - 0.00
U163 2,933 2,936 19.41 108.0 0.00 80.35 - - 0.00 0.00 - 0.00
U164 2,135 2,138 23.04 108.0 0.00 77.60 - - 0.00 0.00 - 0.00
U166 2,137 2,142 23.02 108.0 0.00 77.62 - - 0.00 0.00 - 0.00
U167 2,103 2,107 23.22 108.0 0.00 77.47 - - 0.00 0.00 - 0.00

Sum 31.66
- Data undefined due to calculation with octave data

Noise sensitive area: NSP012 NSP012
WTG Wind speed: 8.0 m/s
No. Distance Sound distance Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
S102 3,320 3,322 17.97 108.0 0.00 81.43 - - 0.00 0.00 - 0.00
S104 4,045 4,047 15.58 108.0 0.00 83.14 - - 0.00 0.00 - 0.00

To be continued on next page...
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DECIBEL - Detailed results
Calculation: ACE #1 - SWT-3.0-101 - 110 m Class LayoutNoise calculation model: ISO 9613-2 General 8.0 m/s

...continued from previous page
WTG Wind speed: 8.0 m/s
No. Distance Sound distance Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
S105 4,217 4,219 15.06 108.0 0.00 83.50 - - 0.00 0.00 - 0.00
S106 3,778 3,781 16.42 108.0 0.00 82.55 - - 0.00 0.00 - 0.00
S111 4,128 4,131 15.33 108.0 0.00 83.32 - - 0.00 0.00 - 0.00
S112 4,551 4,553 14.10 108.0 0.00 84.17 - - 0.00 0.00 - 0.00
S113 5,037 5,040 12.79 108.0 0.00 85.05 - - 0.00 0.00 - 0.00
S114 5,441 5,443 11.78 108.0 0.00 85.72 - - 0.00 0.00 - 0.00
S115 5,837 5,839 10.85 108.0 0.00 86.33 - - 0.00 0.00 - 0.00
S116 6,063 6,065 10.34 108.0 0.00 86.66 - - 0.00 0.00 - 0.00
S117 5,789 5,791 10.96 108.0 0.00 86.26 - - 0.00 0.00 - 0.00
S118 5,301 5,302 12.13 108.0 0.00 85.49 - - 0.00 0.00 - 0.00
S120 4,771 4,772 13.50 108.0 0.00 84.57 - - 0.00 0.00 - 0.00
S121 4,818 4,820 13.37 108.0 0.00 84.66 - - 0.00 0.00 - 0.00
S122 4,937 4,939 13.06 108.0 0.00 84.87 - - 0.00 0.00 - 0.00
S123 5,168 5,170 12.46 108.0 0.00 85.27 - - 0.00 0.00 - 0.00
S124 5,071 5,072 12.71 108.0 0.00 85.10 - - 0.00 0.00 - 0.00
S125 5,492 5,494 11.66 108.0 0.00 85.80 - - 0.00 0.00 - 0.00
S126 6,217 6,219 10.00 108.0 0.00 86.87 - - 0.00 0.00 - 0.00
S127 6,502 6,504 9.39 108.0 0.00 87.26 - - 0.00 0.00 - 0.00
S128 7,182 7,184 8.02 108.0 0.00 88.13 - - 0.00 0.00 - 0.00
S129 7,485 7,486 7.44 108.0 0.00 88.49 - - 0.00 0.00 - 0.00
S130 7,663 7,665 7.11 108.0 0.00 88.69 - - 0.00 0.00 - 0.00
S131 8,121 8,123 6.29 108.0 0.00 89.19 - - 0.00 0.00 - 0.00
S132 8,536 8,537 5.58 108.0 0.00 89.63 - - 0.00 0.00 - 0.00
S134 8,967 8,968 4.88 108.0 0.00 90.05 - - 0.00 0.00 - 0.00
S135 9,438 9,439 4.14 108.0 0.00 90.50 - - 0.00 0.00 - 0.00
S136 9,984 9,985 3.32 108.0 0.00 90.99 - - 0.00 0.00 - 0.00
S137 7,364 7,366 7.67 108.0 0.00 88.34 - - 0.00 0.00 - 0.00
S138 6,980 6,981 8.42 108.0 0.00 87.88 - - 0.00 0.00 - 0.00
S139 6,455 6,457 9.49 108.0 0.00 87.20 - - 0.00 0.00 - 0.00
S140 6,640 6,642 9.10 108.0 0.00 87.45 - - 0.00 0.00 - 0.00
S141 7,064 7,066 8.25 108.0 0.00 87.98 - - 0.00 0.00 - 0.00
S142 7,753 7,754 6.95 108.0 0.00 88.79 - - 0.00 0.00 - 0.00
S143 8,436 8,438 5.75 108.0 0.00 89.52 - - 0.00 0.00 - 0.00
S144 8,055 8,056 6.41 108.0 0.00 89.12 - - 0.00 0.00 - 0.00
S145 7,324 7,326 7.75 108.0 0.00 88.30 - - 0.00 0.00 - 0.00
S146 7,116 7,118 8.15 108.0 0.00 88.05 - - 0.00 0.00 - 0.00
S147 7,576 7,578 7.27 108.0 0.00 88.59 - - 0.00 0.00 - 0.00
S148 6,754 6,756 8.87 108.0 0.00 87.59 - - 0.00 0.00 - 0.00
U152 4,925 4,926 13.09 108.0 0.00 84.85 - - 0.00 0.00 - 0.00
U158 6,714 6,716 8.95 108.0 0.00 87.54 - - 0.00 0.00 - 0.00
U159 6,117 6,119 10.22 108.0 0.00 86.73 - - 0.00 0.00 - 0.00
U160 5,897 5,899 10.71 108.0 0.00 86.42 - - 0.00 0.00 - 0.00
U161 6,780 6,782 8.81 108.0 0.00 87.63 - - 0.00 0.00 - 0.00
U162 3,272 3,274 18.14 108.0 0.00 81.30 - - 0.00 0.00 - 0.00
U163 3,549 3,552 17.18 108.0 0.00 82.01 - - 0.00 0.00 - 0.00
U164 3,079 3,081 18.85 108.0 0.00 80.77 - - 0.00 0.00 - 0.00
U166 2,252 2,256 22.40 108.0 0.00 78.07 - - 0.00 0.00 - 0.00
U167 2,601 2,604 20.75 108.0 0.00 79.31 - - 0.00 0.00 - 0.00

Sum 30.44
- Data undefined due to calculation with octave data
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the subject matter of this report, the liability of EAPC for actual damages,
regardless of the form of action, shall be limited to the total amount paid to EAPC
for the services provided as part of this consultancy service.
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DECIBEL - Detailed results
Calculation: ACE #1 - SWT-3.0-101 - 110 m Class LayoutNoise calculation model: ISO 9613-2 General 8.0 m/s

Noise sensitive area: NSP013 NSP013
WTG Wind speed: 8.0 m/s
No. Distance Sound distance Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
S102 7,458 7,458 7.50 108.0 0.00 88.45 - - 0.00 0.00 - 0.00
S104 6,411 6,412 9.58 108.0 0.00 87.14 - - 0.00 0.00 - 0.00
S105 5,973 5,974 10.54 108.0 0.00 86.53 - - 0.00 0.00 - 0.00
S106 6,317 6,317 9.79 108.0 0.00 87.01 - - 0.00 0.00 - 0.00
S111 7,921 7,921 6.65 108.0 0.00 88.98 - - 0.00 0.00 - 0.00
S112 7,924 7,925 6.64 108.0 0.00 88.98 - - 0.00 0.00 - 0.00
S113 7,261 7,262 7.87 108.0 0.00 88.22 - - 0.00 0.00 - 0.00
S114 6,944 6,945 8.49 108.0 0.00 87.83 - - 0.00 0.00 - 0.00
S115 6,738 6,739 8.90 108.0 0.00 87.57 - - 0.00 0.00 - 0.00
S116 5,841 5,842 10.84 108.0 0.00 86.33 - - 0.00 0.00 - 0.00
S117 5,569 5,570 11.48 108.0 0.00 85.92 - - 0.00 0.00 - 0.00
S118 5,257 5,258 12.24 108.0 0.00 85.42 - - 0.00 0.00 - 0.00
S120 5,346 5,347 12.02 108.0 0.00 85.56 - - 0.00 0.00 - 0.00
S121 5,352 5,353 12.01 108.0 0.00 85.57 - - 0.00 0.00 - 0.00
S122 5,702 5,703 11.17 108.0 0.00 86.12 - - 0.00 0.00 - 0.00
S123 6,214 6,215 10.01 108.0 0.00 86.87 - - 0.00 0.00 - 0.00
S124 6,588 6,589 9.21 108.0 0.00 87.38 - - 0.00 0.00 - 0.00
S125 4,603 4,604 13.96 108.0 0.00 84.26 - - 0.00 0.00 - 0.00
S126 3,919 3,921 15.98 108.0 0.00 82.87 - - 0.00 0.00 - 0.00
S127 3,593 3,595 17.03 108.0 0.00 82.11 - - 0.00 0.00 - 0.00
S128 2,999 3,001 19.15 108.0 0.00 80.55 - - 0.00 0.00 - 0.00
S129 2,807 2,809 19.91 108.0 0.00 79.97 - - 0.00 0.00 - 0.00
S130 2,844 2,847 19.76 108.0 0.00 80.09 - - 0.00 0.00 - 0.00
S131 2,687 2,689 20.40 108.0 0.00 79.59 - - 0.00 0.00 - 0.00
S132 2,473 2,475 21.31 108.0 0.00 78.87 - - 0.00 0.00 - 0.00
S134 1,707 1,710 25.68 108.0 0.00 75.66 - - 0.00 0.00 - 0.00
S135 1,823 1,827 24.92 108.0 0.00 76.23 - - 0.00 0.00 - 0.00
S136 1,689 1,693 25.80 108.0 0.00 75.57 - - 0.00 0.00 - 0.00
S137 4,452 4,453 14.39 108.0 0.00 83.97 - - 0.00 0.00 - 0.00
S138 4,503 4,505 14.24 108.0 0.00 84.07 - - 0.00 0.00 - 0.00
S139 5,170 5,171 12.46 108.0 0.00 85.27 - - 0.00 0.00 - 0.00
S140 5,814 5,815 10.91 108.0 0.00 86.29 - - 0.00 0.00 - 0.00
S141 5,235 5,237 12.29 108.0 0.00 85.38 - - 0.00 0.00 - 0.00
S142 5,984 5,985 10.52 108.0 0.00 86.54 - - 0.00 0.00 - 0.00
S143 6,396 6,397 9.62 108.0 0.00 87.12 - - 0.00 0.00 - 0.00
S144 6,759 6,760 8.86 108.0 0.00 87.60 - - 0.00 0.00 - 0.00
S145 6,289 6,290 9.85 108.0 0.00 86.97 - - 0.00 0.00 - 0.00
S146 6,978 6,979 8.42 108.0 0.00 87.88 - - 0.00 0.00 - 0.00
S147 6,773 6,775 8.83 108.0 0.00 87.62 - - 0.00 0.00 - 0.00
S148 7,349 7,350 7.70 108.0 0.00 88.33 - - 0.00 0.00 - 0.00
U152 5,467 5,468 11.73 108.0 0.00 85.76 - - 0.00 0.00 - 0.00
U158 3,468 3,470 17.46 108.0 0.00 81.81 - - 0.00 0.00 - 0.00
U159 4,114 4,116 15.37 108.0 0.00 83.29 - - 0.00 0.00 - 0.00
U160 4,628 4,629 13.89 108.0 0.00 84.31 - - 0.00 0.00 - 0.00
U161 3,815 3,817 16.30 108.0 0.00 82.63 - - 0.00 0.00 - 0.00
U162 6,823 6,824 8.73 108.0 0.00 87.68 - - 0.00 0.00 - 0.00
U163 7,036 7,037 8.31 108.0 0.00 87.95 - - 0.00 0.00 - 0.00
U164 8,142 8,143 6.26 108.0 0.00 89.22 - - 0.00 0.00 - 0.00
U166 7,869 7,869 6.74 108.0 0.00 88.92 - - 0.00 0.00 - 0.00
U167 7,767 7,768 6.92 108.0 0.00 88.81 - - 0.00 0.00 - 0.00

Sum 33.48
- Data undefined due to calculation with octave data
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Project:
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Description:

EAPC does not warrant, guarantee, or make any such representations regarding
the contents of this report. EAPC cannot be held liable for erroneous results
caused by errors or omissions in the delivered data, or inaccuracy, limitations, or
malfunctioning of models or software used. For any claim whatsoever related to
the subject matter of this report, the liability of EAPC for actual damages,
regardless of the form of action, shall be limited to the total amount paid to EAPC
for the services provided as part of this consultancy service.
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DECIBEL - Detailed results
Calculation: ACE #1 - SWT-3.0-101 - 110 m Class LayoutNoise calculation model: ISO 9613-2 General 8.0 m/s

Noise sensitive area: NSP014 NSP014
WTG Wind speed: 8.0 m/s
No. Distance Sound distance Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
S102 3,466 3,467 17.47 108.0 0.00 81.80 - - 0.00 0.00 - 0.00
S104 2,534 2,536 21.04 108.0 0.00 79.08 - - 0.00 0.00 - 0.00
S105 1,815 1,818 24.97 108.0 0.00 76.19 - - 0.00 0.00 - 0.00
S106 1,671 1,673 25.94 108.0 0.00 75.47 - - 0.00 0.00 - 0.00
S111 3,351 3,352 17.87 108.0 0.00 81.51 - - 0.00 0.00 - 0.00
S112 3,520 3,521 17.28 108.0 0.00 81.93 - - 0.00 0.00 - 0.00
S113 3,073 3,076 18.87 108.0 0.00 80.76 - - 0.00 0.00 - 0.00
S114 2,991 2,994 19.18 108.0 0.00 80.52 - - 0.00 0.00 - 0.00
S115 3,056 3,058 18.94 108.0 0.00 80.71 - - 0.00 0.00 - 0.00
S116 2,381 2,383 21.73 108.0 0.00 78.54 - - 0.00 0.00 - 0.00
S117 1,830 1,834 24.87 108.0 0.00 76.27 - - 0.00 0.00 - 0.00
S118 793 797 34.11 108.0 0.00 69.03 - - 0.00 0.00 - 0.00
S120 657 662 36.05 108.0 0.00 67.42 - - 0.00 0.00 - 0.00
S121 1,465 1,468 27.44 108.0 0.00 74.33 - - 0.00 0.00 - 0.00
S122 2,519 2,521 21.10 108.0 0.00 79.03 - - 0.00 0.00 - 0.00
S123 3,478 3,479 17.43 108.0 0.00 81.83 - - 0.00 0.00 - 0.00
S124 3,811 3,811 16.32 108.0 0.00 82.62 - - 0.00 0.00 - 0.00
S125 817 823 33.77 108.0 0.00 69.31 - - 0.00 0.00 - 0.00
S126 1,549 1,553 26.79 108.0 0.00 74.82 - - 0.00 0.00 - 0.00
S127 1,473 1,476 27.37 108.0 0.00 74.38 - - 0.00 0.00 - 0.00
S128 1,920 1,922 24.31 108.0 0.00 76.68 - - 0.00 0.00 - 0.00
S129 2,190 2,192 22.74 108.0 0.00 77.82 - - 0.00 0.00 - 0.00
S130 2,366 2,368 21.80 108.0 0.00 78.49 - - 0.00 0.00 - 0.00
S131 2,843 2,845 19.76 108.0 0.00 80.08 - - 0.00 0.00 - 0.00
S132 3,260 3,261 18.19 108.0 0.00 81.27 - - 0.00 0.00 - 0.00
S134 3,666 3,668 16.79 108.0 0.00 82.29 - - 0.00 0.00 - 0.00
S135 4,142 4,143 15.29 108.0 0.00 83.35 - - 0.00 0.00 - 0.00
S136 4,685 4,686 13.73 108.0 0.00 84.42 - - 0.00 0.00 - 0.00
S137 2,639 2,641 20.60 108.0 0.00 79.44 - - 0.00 0.00 - 0.00
S138 2,236 2,238 22.49 108.0 0.00 78.00 - - 0.00 0.00 - 0.00
S139 2,155 2,159 22.93 108.0 0.00 77.68 - - 0.00 0.00 - 0.00
S140 2,878 2,880 19.63 108.0 0.00 80.19 - - 0.00 0.00 - 0.00
S141 2,833 2,836 19.80 108.0 0.00 80.05 - - 0.00 0.00 - 0.00
S142 3,943 3,945 15.90 108.0 0.00 82.92 - - 0.00 0.00 - 0.00
S143 4,731 4,732 13.61 108.0 0.00 84.50 - - 0.00 0.00 - 0.00
S144 4,664 4,665 13.79 108.0 0.00 84.38 - - 0.00 0.00 - 0.00
S145 3,802 3,804 16.35 108.0 0.00 82.60 - - 0.00 0.00 - 0.00
S146 4,145 4,147 15.28 108.0 0.00 83.35 - - 0.00 0.00 - 0.00
S147 4,326 4,327 14.75 108.0 0.00 83.72 - - 0.00 0.00 - 0.00
S148 4,188 4,189 15.15 108.0 0.00 83.44 - - 0.00 0.00 - 0.00
U152 2,059 2,061 23.49 108.0 0.00 77.28 - - 0.00 0.00 - 0.00
U158 1,447 1,451 27.57 108.0 0.00 74.23 - - 0.00 0.00 - 0.00
U159 819 826 33.73 108.0 0.00 69.34 - - 0.00 0.00 - 0.00
U160 843 849 33.44 108.0 0.00 69.58 - - 0.00 0.00 - 0.00
U161 1,559 1,563 26.72 108.0 0.00 74.88 - - 0.00 0.00 - 0.00
U162 2,133 2,135 23.06 108.0 0.00 77.59 - - 0.00 0.00 - 0.00
U163 3,040 3,042 19.00 108.0 0.00 80.66 - - 0.00 0.00 - 0.00
U164 4,175 4,176 15.19 108.0 0.00 83.41 - - 0.00 0.00 - 0.00
U166 3,197 3,198 18.42 108.0 0.00 81.10 - - 0.00 0.00 - 0.00
U167 3,366 3,366 17.82 108.0 0.00 81.54 - - 0.00 0.00 - 0.00

Sum 43.12
- Data undefined due to calculation with octave data
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Description:

EAPC does not warrant, guarantee, or make any such representations regarding
the contents of this report. EAPC cannot be held liable for erroneous results
caused by errors or omissions in the delivered data, or inaccuracy, limitations, or
malfunctioning of models or software used. For any claim whatsoever related to
the subject matter of this report, the liability of EAPC for actual damages,
regardless of the form of action, shall be limited to the total amount paid to EAPC
for the services provided as part of this consultancy service.
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Calculated:
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DECIBEL - Detailed results
Calculation: ACE #1 - SWT-3.0-101 - 110 m Class LayoutNoise calculation model: ISO 9613-2 General 8.0 m/s

Noise sensitive area: NSP015 NSP015
WTG Wind speed: 8.0 m/s
No. Distance Sound distance Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
S102 6,057 6,058 10.36 108.0 0.00 86.65 - - 0.00 0.00 - 0.00
S104 5,000 5,001 12.90 108.0 0.00 84.98 - - 0.00 0.00 - 0.00
S105 4,428 4,430 14.45 108.0 0.00 83.93 - - 0.00 0.00 - 0.00
S106 4,610 4,610 13.94 108.0 0.00 84.27 - - 0.00 0.00 - 0.00
S111 5,902 5,903 10.70 108.0 0.00 86.42 - - 0.00 0.00 - 0.00
S112 5,898 5,899 10.71 108.0 0.00 86.42 - - 0.00 0.00 - 0.00
S113 5,236 5,237 12.29 108.0 0.00 85.38 - - 0.00 0.00 - 0.00
S114 4,924 4,925 13.09 108.0 0.00 84.85 - - 0.00 0.00 - 0.00
S115 4,732 4,733 13.61 108.0 0.00 84.50 - - 0.00 0.00 - 0.00
S116 3,830 3,831 16.26 108.0 0.00 82.67 - - 0.00 0.00 - 0.00
S117 3,543 3,545 17.20 108.0 0.00 81.99 - - 0.00 0.00 - 0.00
S118 3,280 3,281 18.12 108.0 0.00 81.32 - - 0.00 0.00 - 0.00
S120 3,579 3,580 17.08 108.0 0.00 82.08 - - 0.00 0.00 - 0.00
S121 3,832 3,833 16.25 108.0 0.00 82.67 - - 0.00 0.00 - 0.00
S122 4,474 4,475 14.32 108.0 0.00 84.02 - - 0.00 0.00 - 0.00
S123 5,213 5,214 12.35 108.0 0.00 85.34 - - 0.00 0.00 - 0.00
S124 5,605 5,606 11.39 108.0 0.00 85.97 - - 0.00 0.00 - 0.00
S125 2,947 2,948 19.36 108.0 0.00 80.39 - - 0.00 0.00 - 0.00
S126 2,495 2,497 21.21 108.0 0.00 78.95 - - 0.00 0.00 - 0.00
S127 2,007 2,010 23.78 108.0 0.00 77.06 - - 0.00 0.00 - 0.00
S128 1,176 1,180 29.87 108.0 0.00 72.44 - - 0.00 0.00 - 0.00
S129 858 864 33.24 108.0 0.00 69.74 - - 0.00 0.00 - 0.00
S130 818 825 33.74 108.0 0.00 69.33 - - 0.00 0.00 - 0.00
S131 781 789 34.21 108.0 0.00 68.94 - - 0.00 0.00 - 0.00
S132 838 843 33.51 108.0 0.00 69.52 - - 0.00 0.00 - 0.00
S134 661 668 35.96 108.0 0.00 67.49 - - 0.00 0.00 - 0.00
S135 1,236 1,240 29.33 108.0 0.00 72.87 - - 0.00 0.00 - 0.00
S136 1,726 1,728 25.56 108.0 0.00 75.75 - - 0.00 0.00 - 0.00
S137 2,539 2,541 21.02 108.0 0.00 79.10 - - 0.00 0.00 - 0.00
S138 2,523 2,525 21.09 108.0 0.00 79.05 - - 0.00 0.00 - 0.00
S139 3,165 3,168 18.53 108.0 0.00 81.02 - - 0.00 0.00 - 0.00
S140 3,852 3,853 16.19 108.0 0.00 82.72 - - 0.00 0.00 - 0.00
S141 3,310 3,312 18.01 108.0 0.00 81.40 - - 0.00 0.00 - 0.00
S142 4,195 4,196 15.13 108.0 0.00 83.46 - - 0.00 0.00 - 0.00
S143 4,734 4,735 13.60 108.0 0.00 84.51 - - 0.00 0.00 - 0.00
S144 5,011 5,012 12.87 108.0 0.00 85.00 - - 0.00 0.00 - 0.00
S145 4,427 4,428 14.46 108.0 0.00 83.92 - - 0.00 0.00 - 0.00
S146 5,087 5,088 12.67 108.0 0.00 85.13 - - 0.00 0.00 - 0.00
S147 4,947 4,948 13.03 108.0 0.00 84.89 - - 0.00 0.00 - 0.00
S148 5,417 5,419 11.84 108.0 0.00 85.68 - - 0.00 0.00 - 0.00
U152 4,125 4,126 15.34 108.0 0.00 83.31 - - 0.00 0.00 - 0.00
U158 1,631 1,635 26.20 108.0 0.00 75.27 - - 0.00 0.00 - 0.00
U159 2,229 2,232 22.52 108.0 0.00 77.97 - - 0.00 0.00 - 0.00
U160 2,640 2,642 20.59 108.0 0.00 79.44 - - 0.00 0.00 - 0.00
U161 1,795 1,799 25.09 108.0 0.00 76.10 - - 0.00 0.00 - 0.00
U162 5,108 5,109 12.62 108.0 0.00 85.17 - - 0.00 0.00 - 0.00
U163 5,615 5,616 11.37 108.0 0.00 85.99 - - 0.00 0.00 - 0.00
U164 6,776 6,776 8.83 108.0 0.00 87.62 - - 0.00 0.00 - 0.00
U166 6,179 6,179 10.09 108.0 0.00 86.82 - - 0.00 0.00 - 0.00
U167 6,205 6,205 10.03 108.0 0.00 86.86 - - 0.00 0.00 - 0.00

Sum 42.59
- Data undefined due to calculation with octave data
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for the services provided as part of this consultancy service.
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DECIBEL - Detailed results
Calculation: ACE #1 - SWT-3.0-101 - 110 m Class LayoutNoise calculation model: ISO 9613-2 General 8.0 m/s

Noise sensitive area: NSP016 NSP016
WTG Wind speed: 8.0 m/s
No. Distance Sound distance Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
S102 3,501 3,502 17.35 108.0 0.00 81.89 - - 0.00 0.00 - 0.00
S104 3,062 3,065 18.91 108.0 0.00 80.73 - - 0.00 0.00 - 0.00
S105 2,496 2,499 21.20 108.0 0.00 78.96 - - 0.00 0.00 - 0.00
S106 1,772 1,775 25.25 108.0 0.00 75.99 - - 0.00 0.00 - 0.00
S111 1,501 1,506 27.14 108.0 0.00 74.56 - - 0.00 0.00 - 0.00
S112 1,811 1,815 24.99 108.0 0.00 76.18 - - 0.00 0.00 - 0.00
S113 1,720 1,726 25.58 108.0 0.00 75.74 - - 0.00 0.00 - 0.00
S114 1,938 1,943 24.19 108.0 0.00 76.77 - - 0.00 0.00 - 0.00
S115 2,251 2,255 22.40 108.0 0.00 78.06 - - 0.00 0.00 - 0.00
S116 2,221 2,225 22.56 108.0 0.00 77.95 - - 0.00 0.00 - 0.00
S117 1,906 1,911 24.38 108.0 0.00 76.63 - - 0.00 0.00 - 0.00
S118 1,597 1,601 26.45 108.0 0.00 75.09 - - 0.00 0.00 - 0.00
S120 1,887 1,890 24.52 108.0 0.00 76.53 - - 0.00 0.00 - 0.00
S121 2,671 2,673 20.46 108.0 0.00 79.54 - - 0.00 0.00 - 0.00
S122 3,586 3,589 17.05 108.0 0.00 82.10 - - 0.00 0.00 - 0.00
S123 4,443 4,444 14.41 108.0 0.00 83.95 - - 0.00 0.00 - 0.00
S124 4,654 4,655 13.82 108.0 0.00 84.36 - - 0.00 0.00 - 0.00
S125 2,649 2,651 20.55 108.0 0.00 79.47 - - 0.00 0.00 - 0.00
S126 3,476 3,478 17.43 108.0 0.00 81.83 - - 0.00 0.00 - 0.00
S127 3,472 3,474 17.44 108.0 0.00 81.82 - - 0.00 0.00 - 0.00
S128 3,841 3,843 16.22 108.0 0.00 82.69 - - 0.00 0.00 - 0.00
S129 4,036 4,038 15.61 108.0 0.00 83.12 - - 0.00 0.00 - 0.00
S130 4,097 4,099 15.43 108.0 0.00 83.25 - - 0.00 0.00 - 0.00
S131 4,475 4,477 14.32 108.0 0.00 84.02 - - 0.00 0.00 - 0.00
S132 4,871 4,873 13.23 108.0 0.00 84.76 - - 0.00 0.00 - 0.00
S134 5,428 5,429 11.82 108.0 0.00 85.69 - - 0.00 0.00 - 0.00
S135 5,813 5,814 10.91 108.0 0.00 86.29 - - 0.00 0.00 - 0.00
S136 6,361 6,362 9.69 108.0 0.00 87.07 - - 0.00 0.00 - 0.00
S137 3,490 3,492 17.38 108.0 0.00 81.86 - - 0.00 0.00 - 0.00
S138 3,117 3,120 18.71 108.0 0.00 80.88 - - 0.00 0.00 - 0.00
S139 2,572 2,576 20.87 108.0 0.00 79.22 - - 0.00 0.00 - 0.00
S140 2,824 2,827 19.84 108.0 0.00 80.03 - - 0.00 0.00 - 0.00
S141 3,192 3,195 18.43 108.0 0.00 81.09 - - 0.00 0.00 - 0.00
S142 3,986 3,988 15.77 108.0 0.00 83.01 - - 0.00 0.00 - 0.00
S143 4,729 4,731 13.61 108.0 0.00 84.50 - - 0.00 0.00 - 0.00
S144 4,439 4,441 14.42 108.0 0.00 83.95 - - 0.00 0.00 - 0.00
S145 3,618 3,621 16.94 108.0 0.00 82.18 - - 0.00 0.00 - 0.00
S146 3,604 3,607 16.99 108.0 0.00 82.14 - - 0.00 0.00 - 0.00
S147 3,984 3,987 15.77 108.0 0.00 83.01 - - 0.00 0.00 - 0.00
S148 3,397 3,400 17.70 108.0 0.00 81.63 - - 0.00 0.00 - 0.00
U152 3,217 3,219 18.34 108.0 0.00 81.16 - - 0.00 0.00 - 0.00
U158 3,383 3,386 17.75 108.0 0.00 81.59 - - 0.00 0.00 - 0.00
U159 2,734 2,737 20.20 108.0 0.00 79.75 - - 0.00 0.00 - 0.00
U160 2,240 2,244 22.46 108.0 0.00 78.02 - - 0.00 0.00 - 0.00
U161 3,127 3,130 18.67 108.0 0.00 80.91 - - 0.00 0.00 - 0.00
U162 1,769 1,773 25.27 108.0 0.00 75.97 - - 0.00 0.00 - 0.00
U163 3,225 3,227 18.32 108.0 0.00 81.17 - - 0.00 0.00 - 0.00
U164 4,036 4,038 15.61 108.0 0.00 83.12 - - 0.00 0.00 - 0.00
U166 2,373 2,376 21.76 108.0 0.00 78.52 - - 0.00 0.00 - 0.00
U167 2,945 2,946 19.37 108.0 0.00 80.38 - - 0.00 0.00 - 0.00

Sum 37.71
- Data undefined due to calculation with octave data
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Project:

ALLETE Wind

ALLETE Wind
Dwight Anderson
30 West Superior Street
Duluth, Minnesota 55802

Description:

EAPC does not warrant, guarantee, or make any such representations regarding
the contents of this report. EAPC cannot be held liable for erroneous results
caused by errors or omissions in the delivered data, or inaccuracy, limitations, or
malfunctioning of models or software used. For any claim whatsoever related to
the subject matter of this report, the liability of EAPC for actual damages,
regardless of the form of action, shall be limited to the total amount paid to EAPC
for the services provided as part of this consultancy service.
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Licensed user:
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+1 701 775 3000
wind@eapc.net
Calculated:
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DECIBEL - Detailed results
Calculation: ACE #1 - SWT-3.0-101 - 110 m Class LayoutNoise calculation model: ISO 9613-2 General 8.0 m/s

Noise sensitive area: NSP017 NSP017
WTG Wind speed: 8.0 m/s
No. Distance Sound distance Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
S102 4,854 4,854 13.28 108.0 0.00 84.72 - - 0.00 0.00 - 0.00
S104 3,949 3,949 15.89 108.0 0.00 82.93 - - 0.00 0.00 - 0.00
S105 3,226 3,227 18.31 108.0 0.00 81.18 - - 0.00 0.00 - 0.00
S106 2,975 2,975 19.26 108.0 0.00 80.47 - - 0.00 0.00 - 0.00
S111 3,342 3,343 17.90 108.0 0.00 81.48 - - 0.00 0.00 - 0.00
S112 3,329 3,330 17.95 108.0 0.00 81.45 - - 0.00 0.00 - 0.00
S113 2,677 2,679 20.44 108.0 0.00 79.56 - - 0.00 0.00 - 0.00
S114 2,400 2,401 21.63 108.0 0.00 78.61 - - 0.00 0.00 - 0.00
S115 2,276 2,278 22.28 108.0 0.00 78.15 - - 0.00 0.00 - 0.00
S116 1,393 1,396 28.00 108.0 0.00 73.90 - - 0.00 0.00 - 0.00
S117 991 996 31.73 108.0 0.00 70.96 - - 0.00 0.00 - 0.00
S118 995 997 31.71 108.0 0.00 70.97 - - 0.00 0.00 - 0.00
S120 2,053 2,054 23.53 108.0 0.00 77.25 - - 0.00 0.00 - 0.00
S121 2,867 2,867 19.68 108.0 0.00 80.15 - - 0.00 0.00 - 0.00
S122 3,899 3,900 16.04 108.0 0.00 82.82 - - 0.00 0.00 - 0.00
S123 4,850 4,850 13.29 108.0 0.00 84.72 - - 0.00 0.00 - 0.00
S124 5,197 5,197 12.39 108.0 0.00 85.32 - - 0.00 0.00 - 0.00
S125 2,056 2,058 23.50 108.0 0.00 77.27 - - 0.00 0.00 - 0.00
S126 2,455 2,457 21.39 108.0 0.00 78.81 - - 0.00 0.00 - 0.00
S127 2,064 2,066 23.46 108.0 0.00 77.30 - - 0.00 0.00 - 0.00
S128 1,839 1,841 24.82 108.0 0.00 76.30 - - 0.00 0.00 - 0.00
S129 1,846 1,848 24.78 108.0 0.00 76.33 - - 0.00 0.00 - 0.00
S130 1,751 1,753 25.39 108.0 0.00 75.88 - - 0.00 0.00 - 0.00
S131 2,034 2,035 23.63 108.0 0.00 77.17 - - 0.00 0.00 - 0.00
S132 2,408 2,409 21.60 108.0 0.00 78.64 - - 0.00 0.00 - 0.00
S134 3,034 3,035 19.03 108.0 0.00 80.64 - - 0.00 0.00 - 0.00
S135 3,357 3,358 17.85 108.0 0.00 81.52 - - 0.00 0.00 - 0.00
S136 3,900 3,900 16.04 108.0 0.00 82.82 - - 0.00 0.00 - 0.00
S137 1,233 1,235 29.37 108.0 0.00 72.84 - - 0.00 0.00 - 0.00
S138 823 828 33.70 108.0 0.00 69.36 - - 0.00 0.00 - 0.00
S139 878 884 33.00 108.0 0.00 69.93 - - 0.00 0.00 - 0.00
S140 1,685 1,688 25.84 108.0 0.00 75.55 - - 0.00 0.00 - 0.00
S141 1,471 1,474 27.39 108.0 0.00 74.37 - - 0.00 0.00 - 0.00
S142 2,605 2,606 20.74 108.0 0.00 79.32 - - 0.00 0.00 - 0.00
S143 3,376 3,377 17.78 108.0 0.00 81.57 - - 0.00 0.00 - 0.00
S144 3,379 3,380 17.77 108.0 0.00 81.58 - - 0.00 0.00 - 0.00
S145 2,554 2,555 20.96 108.0 0.00 79.15 - - 0.00 0.00 - 0.00
S146 3,031 3,033 19.04 108.0 0.00 80.64 - - 0.00 0.00 - 0.00
S147 3,104 3,105 18.76 108.0 0.00 80.84 - - 0.00 0.00 - 0.00
S148 3,205 3,207 18.39 108.0 0.00 81.12 - - 0.00 0.00 - 0.00
U152 3,439 3,440 17.56 108.0 0.00 81.73 - - 0.00 0.00 - 0.00
U158 1,550 1,552 26.80 108.0 0.00 74.82 - - 0.00 0.00 - 0.00
U159 1,186 1,189 29.79 108.0 0.00 72.50 - - 0.00 0.00 - 0.00
U160 577 582 37.37 108.0 0.00 66.30 - - 0.00 0.00 - 0.00
U161 794 800 34.07 108.0 0.00 69.06 - - 0.00 0.00 - 0.00
U162 3,369 3,370 17.80 108.0 0.00 81.55 - - 0.00 0.00 - 0.00
U163 4,437 4,438 14.43 108.0 0.00 83.94 - - 0.00 0.00 - 0.00
U164 5,551 5,551 11.53 108.0 0.00 85.89 - - 0.00 0.00 - 0.00
U166 4,376 4,376 14.61 108.0 0.00 83.82 - - 0.00 0.00 - 0.00
U167 4,667 4,667 13.79 108.0 0.00 84.38 - - 0.00 0.00 - 0.00

Sum 43.66
- Data undefined due to calculation with octave data
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Project:

ALLETE Wind
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Description:

EAPC does not warrant, guarantee, or make any such representations regarding
the contents of this report. EAPC cannot be held liable for erroneous results
caused by errors or omissions in the delivered data, or inaccuracy, limitations, or
malfunctioning of models or software used. For any claim whatsoever related to
the subject matter of this report, the liability of EAPC for actual damages,
regardless of the form of action, shall be limited to the total amount paid to EAPC
for the services provided as part of this consultancy service.
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DECIBEL - Detailed results
Calculation: ACE #1 - SWT-3.0-101 - 110 m Class LayoutNoise calculation model: ISO 9613-2 General 8.0 m/s

Noise sensitive area: NSP018 NSP018
WTG Wind speed: 8.0 m/s
No. Distance Sound distance Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
S102 10,191 10,191 3.02 108.0 0.00 91.16 - - 0.00 0.00 - 0.00
S104 9,131 9,132 4.62 108.0 0.00 90.21 - - 0.00 0.00 - 0.00
S105 8,605 8,607 5.47 108.0 0.00 89.70 - - 0.00 0.00 - 0.00
S106 8,813 8,814 5.13 108.0 0.00 89.90 - - 0.00 0.00 - 0.00
S111 9,691 9,692 3.76 108.0 0.00 90.73 - - 0.00 0.00 - 0.00
S112 9,575 9,576 3.93 108.0 0.00 90.62 - - 0.00 0.00 - 0.00
S113 8,852 8,853 5.06 108.0 0.00 89.94 - - 0.00 0.00 - 0.00
S114 8,451 8,453 5.73 108.0 0.00 89.54 - - 0.00 0.00 - 0.00
S115 8,141 8,142 6.26 108.0 0.00 89.21 - - 0.00 0.00 - 0.00
S116 7,342 7,343 7.71 108.0 0.00 88.32 - - 0.00 0.00 - 0.00
S117 7,268 7,270 7.85 108.0 0.00 88.23 - - 0.00 0.00 - 0.00
S118 7,331 7,332 7.73 108.0 0.00 88.30 - - 0.00 0.00 - 0.00
S120 7,780 7,781 6.90 108.0 0.00 88.82 - - 0.00 0.00 - 0.00
S121 7,996 7,997 6.51 108.0 0.00 89.06 - - 0.00 0.00 - 0.00
S122 8,500 8,502 5.64 108.0 0.00 89.59 - - 0.00 0.00 - 0.00
S123 9,090 9,091 4.68 108.0 0.00 90.17 - - 0.00 0.00 - 0.00
S124 9,471 9,472 4.09 108.0 0.00 90.53 - - 0.00 0.00 - 0.00
S125 7,140 7,141 8.10 108.0 0.00 88.08 - - 0.00 0.00 - 0.00
S126 6,594 6,596 9.20 108.0 0.00 87.39 - - 0.00 0.00 - 0.00
S127 6,165 6,167 10.11 108.0 0.00 86.80 - - 0.00 0.00 - 0.00
S128 5,378 5,379 11.94 108.0 0.00 85.61 - - 0.00 0.00 - 0.00
S129 5,050 5,052 12.76 108.0 0.00 85.07 - - 0.00 0.00 - 0.00
S130 4,870 4,872 13.23 108.0 0.00 84.75 - - 0.00 0.00 - 0.00
S131 4,444 4,447 14.40 108.0 0.00 83.96 - - 0.00 0.00 - 0.00
S132 4,044 4,046 15.59 108.0 0.00 83.14 - - 0.00 0.00 - 0.00
S134 3,563 3,566 17.13 108.0 0.00 82.04 - - 0.00 0.00 - 0.00
S135 3,107 3,110 18.75 108.0 0.00 80.85 - - 0.00 0.00 - 0.00
S136 2,557 2,561 20.93 108.0 0.00 79.17 - - 0.00 0.00 - 0.00
S137 5,756 5,758 11.04 108.0 0.00 86.21 - - 0.00 0.00 - 0.00
S138 6,000 6,002 10.48 108.0 0.00 86.57 - - 0.00 0.00 - 0.00
S139 6,691 6,693 9.00 108.0 0.00 87.51 - - 0.00 0.00 - 0.00
S140 7,078 7,080 8.22 108.0 0.00 88.00 - - 0.00 0.00 - 0.00
S141 6,448 6,450 9.50 108.0 0.00 87.19 - - 0.00 0.00 - 0.00
S142 6,742 6,744 8.89 108.0 0.00 87.58 - - 0.00 0.00 - 0.00
S143 6,821 6,823 8.73 108.0 0.00 87.68 - - 0.00 0.00 - 0.00
S144 7,324 7,325 7.75 108.0 0.00 88.30 - - 0.00 0.00 - 0.00
S145 7,189 7,191 8.00 108.0 0.00 88.14 - - 0.00 0.00 - 0.00
S146 7,889 7,891 6.70 108.0 0.00 88.94 - - 0.00 0.00 - 0.00
S147 7,526 7,528 7.37 108.0 0.00 88.53 - - 0.00 0.00 - 0.00
S148 8,362 8,363 5.88 108.0 0.00 89.45 - - 0.00 0.00 - 0.00
U152 8,213 8,214 6.13 108.0 0.00 89.29 - - 0.00 0.00 - 0.00
U158 5,834 5,836 10.86 108.0 0.00 86.32 - - 0.00 0.00 - 0.00
U159 6,412 6,414 9.58 108.0 0.00 87.14 - - 0.00 0.00 - 0.00
U160 6,696 6,698 8.99 108.0 0.00 87.52 - - 0.00 0.00 - 0.00
U161 5,800 5,802 10.94 108.0 0.00 86.27 - - 0.00 0.00 - 0.00
U162 9,311 9,312 4.34 108.0 0.00 90.38 - - 0.00 0.00 - 0.00
U163 9,755 9,756 3.66 108.0 0.00 90.79 - - 0.00 0.00 - 0.00
U164 10,897 10,898 2.04 108.0 0.00 91.75 - - 0.00 0.00 - 0.00
U166 10,381 10,382 2.75 108.0 0.00 91.33 - - 0.00 0.00 - 0.00
U167 10,395 10,395 2.73 108.0 0.00 91.34 - - 0.00 0.00 - 0.00

Sum 27.81
- Data undefined due to calculation with octave data
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Description:

EAPC does not warrant, guarantee, or make any such representations regarding
the contents of this report. EAPC cannot be held liable for erroneous results
caused by errors or omissions in the delivered data, or inaccuracy, limitations, or
malfunctioning of models or software used. For any claim whatsoever related to
the subject matter of this report, the liability of EAPC for actual damages,
regardless of the form of action, shall be limited to the total amount paid to EAPC
for the services provided as part of this consultancy service.
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DECIBEL - Detailed results
Calculation: ACE #1 - SWT-3.0-101 - 110 m Class LayoutNoise calculation model: ISO 9613-2 General 8.0 m/s

Noise sensitive area: NSP019 NSP019
WTG Wind speed: 8.0 m/s
No. Distance Sound distance Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
S102 9,474 9,475 4.08 108.0 0.00 90.53 - - 0.00 0.00 - 0.00
S104 8,414 8,415 5.79 108.0 0.00 89.50 - - 0.00 0.00 - 0.00
S105 7,858 7,859 6.76 108.0 0.00 88.91 - - 0.00 0.00 - 0.00
S106 8,022 8,023 6.47 108.0 0.00 89.09 - - 0.00 0.00 - 0.00
S111 8,794 8,795 5.16 108.0 0.00 89.88 - - 0.00 0.00 - 0.00
S112 8,671 8,672 5.36 108.0 0.00 89.76 - - 0.00 0.00 - 0.00
S113 7,947 7,949 6.60 108.0 0.00 89.01 - - 0.00 0.00 - 0.00
S114 7,544 7,546 7.33 108.0 0.00 88.55 - - 0.00 0.00 - 0.00
S115 7,232 7,233 7.92 108.0 0.00 88.19 - - 0.00 0.00 - 0.00
S116 6,437 6,439 9.53 108.0 0.00 87.18 - - 0.00 0.00 - 0.00
S117 6,374 6,376 9.66 108.0 0.00 87.09 - - 0.00 0.00 - 0.00
S118 6,473 6,475 9.45 108.0 0.00 87.22 - - 0.00 0.00 - 0.00
S120 6,983 6,984 8.41 108.0 0.00 87.88 - - 0.00 0.00 - 0.00
S121 7,257 7,259 7.87 108.0 0.00 88.22 - - 0.00 0.00 - 0.00
S122 7,829 7,830 6.81 108.0 0.00 88.88 - - 0.00 0.00 - 0.00
S123 8,474 8,475 5.69 108.0 0.00 89.56 - - 0.00 0.00 - 0.00
S124 8,862 8,862 5.05 108.0 0.00 89.95 - - 0.00 0.00 - 0.00
S125 6,376 6,378 9.66 108.0 0.00 87.09 - - 0.00 0.00 - 0.00
S126 5,884 5,886 10.74 108.0 0.00 86.40 - - 0.00 0.00 - 0.00
S127 5,426 5,428 11.82 108.0 0.00 85.69 - - 0.00 0.00 - 0.00
S128 4,604 4,606 13.95 108.0 0.00 84.27 - - 0.00 0.00 - 0.00
S129 4,257 4,259 14.95 108.0 0.00 83.59 - - 0.00 0.00 - 0.00
S130 4,044 4,047 15.59 108.0 0.00 83.14 - - 0.00 0.00 - 0.00
S131 3,593 3,596 17.03 108.0 0.00 82.12 - - 0.00 0.00 - 0.00
S132 3,185 3,187 18.46 108.0 0.00 81.07 - - 0.00 0.00 - 0.00
S134 2,774 2,777 20.04 108.0 0.00 79.87 - - 0.00 0.00 - 0.00
S135 2,268 2,272 22.31 108.0 0.00 78.13 - - 0.00 0.00 - 0.00
S136 1,725 1,730 25.55 108.0 0.00 75.76 - - 0.00 0.00 - 0.00
S137 4,850 4,852 13.29 108.0 0.00 84.72 - - 0.00 0.00 - 0.00
S138 5,101 5,103 12.63 108.0 0.00 85.16 - - 0.00 0.00 - 0.00
S139 5,790 5,792 10.96 108.0 0.00 86.26 - - 0.00 0.00 - 0.00
S140 6,168 6,170 10.11 108.0 0.00 86.81 - - 0.00 0.00 - 0.00
S141 5,538 5,541 11.55 108.0 0.00 85.87 - - 0.00 0.00 - 0.00
S142 5,843 5,845 10.84 108.0 0.00 86.34 - - 0.00 0.00 - 0.00
S143 5,947 5,948 10.60 108.0 0.00 86.49 - - 0.00 0.00 - 0.00
S144 6,441 6,442 9.52 108.0 0.00 87.18 - - 0.00 0.00 - 0.00
S145 6,286 6,288 9.85 108.0 0.00 86.97 - - 0.00 0.00 - 0.00
S146 6,987 6,989 8.40 108.0 0.00 87.89 - - 0.00 0.00 - 0.00
S147 6,631 6,633 9.12 108.0 0.00 87.43 - - 0.00 0.00 - 0.00
S148 7,457 7,459 7.49 108.0 0.00 88.45 - - 0.00 0.00 - 0.00
U152 7,515 7,516 7.39 108.0 0.00 88.52 - - 0.00 0.00 - 0.00
U158 5,047 5,049 12.77 108.0 0.00 85.06 - - 0.00 0.00 - 0.00
U159 5,601 5,603 11.40 108.0 0.00 85.97 - - 0.00 0.00 - 0.00
U160 5,843 5,845 10.84 108.0 0.00 86.34 - - 0.00 0.00 - 0.00
U161 4,947 4,950 13.03 108.0 0.00 84.89 - - 0.00 0.00 - 0.00
U162 8,515 8,516 5.62 108.0 0.00 89.60 - - 0.00 0.00 - 0.00
U163 9,034 9,035 4.77 108.0 0.00 90.12 - - 0.00 0.00 - 0.00
U164 10,188 10,189 3.03 108.0 0.00 91.16 - - 0.00 0.00 - 0.00
U166 9,587 9,587 3.91 108.0 0.00 90.63 - - 0.00 0.00 - 0.00
U167 9,635 9,635 3.84 108.0 0.00 90.68 - - 0.00 0.00 - 0.00

Sum 30.77
- Data undefined due to calculation with octave data
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Description:

EAPC does not warrant, guarantee, or make any such representations regarding
the contents of this report. EAPC cannot be held liable for erroneous results
caused by errors or omissions in the delivered data, or inaccuracy, limitations, or
malfunctioning of models or software used. For any claim whatsoever related to
the subject matter of this report, the liability of EAPC for actual damages,
regardless of the form of action, shall be limited to the total amount paid to EAPC
for the services provided as part of this consultancy service.
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DECIBEL - Detailed results
Calculation: ACE #1 - SWT-3.0-101 - 110 m Class LayoutNoise calculation model: ISO 9613-2 General 8.0 m/s

Noise sensitive area: NSP020 NSP020
WTG Wind speed: 8.0 m/s
No. Distance Sound distance Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
S102 4,673 4,674 13.77 108.0 0.00 84.39 - - 0.00 0.00 - 0.00
S104 4,856 4,857 13.27 108.0 0.00 84.73 - - 0.00 0.00 - 0.00
S105 4,609 4,611 13.94 108.0 0.00 84.28 - - 0.00 0.00 - 0.00
S106 3,887 3,888 16.08 108.0 0.00 82.79 - - 0.00 0.00 - 0.00
S111 2,042 2,046 23.57 108.0 0.00 77.22 - - 0.00 0.00 - 0.00
S112 2,350 2,353 21.88 108.0 0.00 78.43 - - 0.00 0.00 - 0.00
S113 3,022 3,025 19.07 108.0 0.00 80.61 - - 0.00 0.00 - 0.00
S114 3,470 3,473 17.45 108.0 0.00 81.81 - - 0.00 0.00 - 0.00
S115 3,871 3,873 16.12 108.0 0.00 82.76 - - 0.00 0.00 - 0.00
S116 4,409 4,411 14.51 108.0 0.00 83.89 - - 0.00 0.00 - 0.00
S117 4,354 4,356 14.66 108.0 0.00 83.78 - - 0.00 0.00 - 0.00
S118 4,355 4,356 14.66 108.0 0.00 83.78 - - 0.00 0.00 - 0.00
S120 4,494 4,495 14.27 108.0 0.00 84.06 - - 0.00 0.00 - 0.00
S121 5,034 5,035 12.81 108.0 0.00 85.04 - - 0.00 0.00 - 0.00
S122 5,656 5,657 11.27 108.0 0.00 86.05 - - 0.00 0.00 - 0.00
S123 6,271 6,271 9.89 108.0 0.00 86.95 - - 0.00 0.00 - 0.00
S124 6,335 6,336 9.75 108.0 0.00 87.04 - - 0.00 0.00 - 0.00
S125 5,299 5,300 12.14 108.0 0.00 85.49 - - 0.00 0.00 - 0.00
S126 6,132 6,133 10.19 108.0 0.00 86.75 - - 0.00 0.00 - 0.00
S127 6,203 6,204 10.03 108.0 0.00 86.85 - - 0.00 0.00 - 0.00
S128 6,613 6,614 9.16 108.0 0.00 87.41 - - 0.00 0.00 - 0.00
S129 6,805 6,806 8.77 108.0 0.00 87.66 - - 0.00 0.00 - 0.00
S130 6,844 6,845 8.69 108.0 0.00 87.71 - - 0.00 0.00 - 0.00
S131 7,190 7,191 8.00 108.0 0.00 88.14 - - 0.00 0.00 - 0.00
S132 7,570 7,571 7.29 108.0 0.00 88.58 - - 0.00 0.00 - 0.00
S134 8,169 8,169 6.21 108.0 0.00 89.24 - - 0.00 0.00 - 0.00
S135 8,519 8,519 5.61 108.0 0.00 89.61 - - 0.00 0.00 - 0.00
S136 9,061 9,062 4.73 108.0 0.00 90.14 - - 0.00 0.00 - 0.00
S137 5,950 5,951 10.60 108.0 0.00 86.49 - - 0.00 0.00 - 0.00
S138 5,639 5,640 11.31 108.0 0.00 86.03 - - 0.00 0.00 - 0.00
S139 4,982 4,984 12.94 108.0 0.00 84.95 - - 0.00 0.00 - 0.00
S140 4,874 4,876 13.22 108.0 0.00 84.76 - - 0.00 0.00 - 0.00
S141 5,428 5,430 11.82 108.0 0.00 85.70 - - 0.00 0.00 - 0.00
S142 5,822 5,823 10.89 108.0 0.00 86.30 - - 0.00 0.00 - 0.00
S143 6,388 6,389 9.63 108.0 0.00 87.11 - - 0.00 0.00 - 0.00
S144 5,928 5,929 10.64 108.0 0.00 86.46 - - 0.00 0.00 - 0.00
S145 5,336 5,338 12.04 108.0 0.00 85.55 - - 0.00 0.00 - 0.00
S146 4,958 4,960 13.00 108.0 0.00 84.91 - - 0.00 0.00 - 0.00
S147 5,453 5,455 11.76 108.0 0.00 85.74 - - 0.00 0.00 - 0.00
S148 4,518 4,520 14.20 108.0 0.00 84.10 - - 0.00 0.00 - 0.00
U152 5,427 5,428 11.82 108.0 0.00 85.69 - - 0.00 0.00 - 0.00
U158 6,154 6,156 10.14 108.0 0.00 86.79 - - 0.00 0.00 - 0.00
U159 5,505 5,506 11.63 108.0 0.00 85.82 - - 0.00 0.00 - 0.00
U160 4,994 4,996 12.91 108.0 0.00 84.97 - - 0.00 0.00 - 0.00
U161 5,863 5,865 10.79 108.0 0.00 86.36 - - 0.00 0.00 - 0.00
U162 3,523 3,525 17.27 108.0 0.00 81.94 - - 0.00 0.00 - 0.00
U163 4,654 4,655 13.82 108.0 0.00 84.36 - - 0.00 0.00 - 0.00
U164 4,823 4,824 13.36 108.0 0.00 84.67 - - 0.00 0.00 - 0.00
U166 3,128 3,129 18.67 108.0 0.00 80.91 - - 0.00 0.00 - 0.00
U167 3,847 3,848 16.21 108.0 0.00 82.70 - - 0.00 0.00 - 0.00

Sum 31.44
- Data undefined due to calculation with octave data
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Project:
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ALLETE Wind
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Description:

EAPC does not warrant, guarantee, or make any such representations regarding
the contents of this report. EAPC cannot be held liable for erroneous results
caused by errors or omissions in the delivered data, or inaccuracy, limitations, or
malfunctioning of models or software used. For any claim whatsoever related to
the subject matter of this report, the liability of EAPC for actual damages,
regardless of the form of action, shall be limited to the total amount paid to EAPC
for the services provided as part of this consultancy service.
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Licensed user:
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3100 DeMers Avenue 
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+1 701 775 3000
wind@eapc.net
Calculated:
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DECIBEL - Detailed results
Calculation: ACE #1 - SWT-3.0-101 - 110 m Class LayoutNoise calculation model: ISO 9613-2 General 8.0 m/s

Noise sensitive area: NSP021 NSP021
WTG Wind speed: 8.0 m/s
No. Distance Sound distance Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
S102 9,181 9,181 4.54 108.0 0.00 90.26 - - 0.00 0.00 - 0.00
S104 8,203 8,203 6.15 108.0 0.00 89.28 - - 0.00 0.00 - 0.00
S105 7,507 7,508 7.40 108.0 0.00 88.51 - - 0.00 0.00 - 0.00
S106 7,357 7,358 7.69 108.0 0.00 88.33 - - 0.00 0.00 - 0.00
S111 6,894 6,895 8.59 108.0 0.00 87.77 - - 0.00 0.00 - 0.00
S112 6,638 6,639 9.11 108.0 0.00 87.44 - - 0.00 0.00 - 0.00
S113 5,926 5,928 10.65 108.0 0.00 86.46 - - 0.00 0.00 - 0.00
S114 5,479 5,480 11.69 108.0 0.00 85.78 - - 0.00 0.00 - 0.00
S115 5,090 5,092 12.66 108.0 0.00 85.14 - - 0.00 0.00 - 0.00
S116 4,558 4,560 14.08 108.0 0.00 84.18 - - 0.00 0.00 - 0.00
S117 4,767 4,769 13.51 108.0 0.00 84.57 - - 0.00 0.00 - 0.00
S118 5,379 5,380 11.94 108.0 0.00 85.61 - - 0.00 0.00 - 0.00
S120 6,377 6,378 9.66 108.0 0.00 87.09 - - 0.00 0.00 - 0.00
S121 7,032 7,033 8.31 108.0 0.00 87.94 - - 0.00 0.00 - 0.00
S122 7,929 7,930 6.63 108.0 0.00 88.99 - - 0.00 0.00 - 0.00
S123 8,798 8,798 5.15 108.0 0.00 89.89 - - 0.00 0.00 - 0.00
S124 9,182 9,182 4.54 108.0 0.00 90.26 - - 0.00 0.00 - 0.00
S125 6,102 6,103 10.26 108.0 0.00 86.71 - - 0.00 0.00 - 0.00
S126 6,023 6,025 10.43 108.0 0.00 86.60 - - 0.00 0.00 - 0.00
S127 5,480 5,482 11.69 108.0 0.00 85.78 - - 0.00 0.00 - 0.00
S128 4,628 4,629 13.89 108.0 0.00 84.31 - - 0.00 0.00 - 0.00
S129 4,245 4,247 14.98 108.0 0.00 83.56 - - 0.00 0.00 - 0.00
S130 3,842 3,844 16.22 108.0 0.00 82.69 - - 0.00 0.00 - 0.00
S131 3,345 3,347 17.88 108.0 0.00 81.49 - - 0.00 0.00 - 0.00
S132 3,061 3,064 18.92 108.0 0.00 80.72 - - 0.00 0.00 - 0.00
S134 3,444 3,446 17.54 108.0 0.00 81.75 - - 0.00 0.00 - 0.00
S135 2,961 2,963 19.30 108.0 0.00 80.44 - - 0.00 0.00 - 0.00
S136 2,941 2,943 19.38 108.0 0.00 80.38 - - 0.00 0.00 - 0.00
S137 3,210 3,212 18.37 108.0 0.00 81.14 - - 0.00 0.00 - 0.00
S138 3,612 3,614 16.97 108.0 0.00 82.16 - - 0.00 0.00 - 0.00
S139 4,100 4,103 15.41 108.0 0.00 83.26 - - 0.00 0.00 - 0.00
S140 4,061 4,063 15.53 108.0 0.00 83.18 - - 0.00 0.00 - 0.00
S141 3,530 3,533 17.24 108.0 0.00 81.96 - - 0.00 0.00 - 0.00
S142 3,252 3,255 18.22 108.0 0.00 81.25 - - 0.00 0.00 - 0.00
S143 3,045 3,048 18.98 108.0 0.00 80.68 - - 0.00 0.00 - 0.00
S144 3,592 3,594 17.03 108.0 0.00 82.11 - - 0.00 0.00 - 0.00
S145 3,758 3,761 16.48 108.0 0.00 82.51 - - 0.00 0.00 - 0.00
S146 4,372 4,374 14.61 108.0 0.00 83.82 - - 0.00 0.00 - 0.00
S147 3,916 3,919 15.98 108.0 0.00 82.86 - - 0.00 0.00 - 0.00
S148 4,883 4,885 13.20 108.0 0.00 84.78 - - 0.00 0.00 - 0.00
U152 7,504 7,505 7.41 108.0 0.00 88.51 - - 0.00 0.00 - 0.00
U158 4,864 4,865 13.25 108.0 0.00 84.74 - - 0.00 0.00 - 0.00
U159 5,109 5,110 12.61 108.0 0.00 85.17 - - 0.00 0.00 - 0.00
U160 4,909 4,911 13.13 108.0 0.00 84.82 - - 0.00 0.00 - 0.00
U161 4,212 4,215 15.08 108.0 0.00 83.49 - - 0.00 0.00 - 0.00
U162 7,763 7,764 6.93 108.0 0.00 88.80 - - 0.00 0.00 - 0.00
U163 8,748 8,749 5.23 108.0 0.00 89.84 - - 0.00 0.00 - 0.00
U164 9,894 9,894 3.45 108.0 0.00 90.91 - - 0.00 0.00 - 0.00
U166 8,763 8,763 5.21 108.0 0.00 89.85 - - 0.00 0.00 - 0.00
U167 9,055 9,056 4.74 108.0 0.00 90.14 - - 0.00 0.00 - 0.00

Sum 31.33
- Data undefined due to calculation with octave data
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Project:

ALLETE Wind

ALLETE Wind
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30 West Superior Street
Duluth, Minnesota 55802

Description:

EAPC does not warrant, guarantee, or make any such representations regarding
the contents of this report. EAPC cannot be held liable for erroneous results
caused by errors or omissions in the delivered data, or inaccuracy, limitations, or
malfunctioning of models or software used. For any claim whatsoever related to
the subject matter of this report, the liability of EAPC for actual damages,
regardless of the form of action, shall be limited to the total amount paid to EAPC
for the services provided as part of this consultancy service.
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DECIBEL - Detailed results
Calculation: ACE #1 - SWT-3.0-101 - 110 m Class LayoutNoise calculation model: ISO 9613-2 General 8.0 m/s

Noise sensitive area: NSP022 NSP022
WTG Wind speed: 8.0 m/s
No. Distance Sound distance Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
S102 7,555 7,555 7.32 108.0 0.00 88.56 - - 0.00 0.00 - 0.00
S104 6,907 6,907 8.56 108.0 0.00 87.79 - - 0.00 0.00 - 0.00
S105 6,211 6,212 10.02 108.0 0.00 86.86 - - 0.00 0.00 - 0.00
S106 5,658 5,659 11.27 108.0 0.00 86.05 - - 0.00 0.00 - 0.00
S111 3,449 3,450 17.52 108.0 0.00 81.76 - - 0.00 0.00 - 0.00
S112 3,045 3,045 18.99 108.0 0.00 80.67 - - 0.00 0.00 - 0.00
S113 2,555 2,557 20.95 108.0 0.00 79.16 - - 0.00 0.00 - 0.00
S114 2,207 2,209 22.65 108.0 0.00 77.88 - - 0.00 0.00 - 0.00
S115 1,871 1,873 24.62 108.0 0.00 76.45 - - 0.00 0.00 - 0.00
S116 2,276 2,278 22.28 108.0 0.00 78.15 - - 0.00 0.00 - 0.00
S117 2,827 2,829 19.83 108.0 0.00 80.03 - - 0.00 0.00 - 0.00
S118 3,886 3,886 16.08 108.0 0.00 82.79 - - 0.00 0.00 - 0.00
S120 5,123 5,123 12.58 108.0 0.00 85.19 - - 0.00 0.00 - 0.00
S121 6,063 6,064 10.34 108.0 0.00 86.65 - - 0.00 0.00 - 0.00
S122 7,129 7,129 8.12 108.0 0.00 88.06 - - 0.00 0.00 - 0.00
S123 8,084 8,084 6.36 108.0 0.00 89.15 - - 0.00 0.00 - 0.00
S124 8,384 8,384 5.84 108.0 0.00 89.47 - - 0.00 0.00 - 0.00
S125 5,436 5,437 11.80 108.0 0.00 85.71 - - 0.00 0.00 - 0.00
S126 5,943 5,944 10.61 108.0 0.00 86.48 - - 0.00 0.00 - 0.00
S127 5,556 5,556 11.51 108.0 0.00 85.90 - - 0.00 0.00 - 0.00
S128 5,175 5,175 12.45 108.0 0.00 85.28 - - 0.00 0.00 - 0.00
S129 5,023 5,023 12.84 108.0 0.00 85.02 - - 0.00 0.00 - 0.00
S130 4,728 4,728 13.62 108.0 0.00 84.49 - - 0.00 0.00 - 0.00
S131 4,647 4,647 13.84 108.0 0.00 84.34 - - 0.00 0.00 - 0.00
S132 4,786 4,787 13.46 108.0 0.00 84.60 - - 0.00 0.00 - 0.00
S134 5,551 5,551 11.52 108.0 0.00 85.89 - - 0.00 0.00 - 0.00
S135 5,518 5,518 11.60 108.0 0.00 85.84 - - 0.00 0.00 - 0.00
S136 5,908 5,909 10.69 108.0 0.00 86.43 - - 0.00 0.00 - 0.00
S137 2,889 2,890 19.59 108.0 0.00 80.22 - - 0.00 0.00 - 0.00
S138 3,012 3,013 19.11 108.0 0.00 80.58 - - 0.00 0.00 - 0.00
S139 2,617 2,619 20.69 108.0 0.00 79.36 - - 0.00 0.00 - 0.00
S140 1,813 1,816 24.98 108.0 0.00 76.18 - - 0.00 0.00 - 0.00
S141 2,159 2,162 22.91 108.0 0.00 77.70 - - 0.00 0.00 - 0.00
S142 1,283 1,285 28.93 108.0 0.00 73.18 - - 0.00 0.00 - 0.00
S143 1,268 1,271 29.05 108.0 0.00 73.08 - - 0.00 0.00 - 0.00
S144 717 723 35.13 108.0 0.00 68.18 - - 0.00 0.00 - 0.00
S145 998 1,003 31.65 108.0 0.00 71.03 - - 0.00 0.00 - 0.00
S146 528 539 38.17 108.0 0.00 65.62 - - 0.00 0.00 - 0.00
S147 480 489 39.14 108.0 0.00 64.79 - - 0.00 0.00 - 0.00
S148 828 833 33.63 108.0 0.00 69.42 - - 0.00 0.00 - 0.00
U152 6,676 6,676 9.03 108.0 0.00 87.49 - - 0.00 0.00 - 0.00
U158 4,999 4,999 12.90 108.0 0.00 84.98 - - 0.00 0.00 - 0.00
U159 4,676 4,677 13.76 108.0 0.00 84.40 - - 0.00 0.00 - 0.00
U160 3,973 3,974 15.81 108.0 0.00 82.98 - - 0.00 0.00 - 0.00
U161 4,108 4,109 15.39 108.0 0.00 83.27 - - 0.00 0.00 - 0.00
U162 5,822 5,823 10.89 108.0 0.00 86.30 - - 0.00 0.00 - 0.00
U163 7,222 7,222 7.94 108.0 0.00 88.17 - - 0.00 0.00 - 0.00
U164 8,138 8,139 6.27 108.0 0.00 89.21 - - 0.00 0.00 - 0.00
U166 6,487 6,487 9.43 108.0 0.00 87.24 - - 0.00 0.00 - 0.00
U167 7,061 7,061 8.26 108.0 0.00 87.98 - - 0.00 0.00 - 0.00

Sum 44.09
- Data undefined due to calculation with octave data
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Description:

EAPC does not warrant, guarantee, or make any such representations regarding
the contents of this report. EAPC cannot be held liable for erroneous results
caused by errors or omissions in the delivered data, or inaccuracy, limitations, or
malfunctioning of models or software used. For any claim whatsoever related to
the subject matter of this report, the liability of EAPC for actual damages,
regardless of the form of action, shall be limited to the total amount paid to EAPC
for the services provided as part of this consultancy service.
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DECIBEL - Detailed results
Calculation: ACE #1 - SWT-3.0-101 - 110 m Class LayoutNoise calculation model: ISO 9613-2 General 8.0 m/s

Noise sensitive area: NSP023 NSP023
WTG Wind speed: 8.0 m/s
No. Distance Sound distance Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
S102 7,556 7,556 7.31 108.0 0.00 88.57 - - 0.00 0.00 - 0.00
S104 7,468 7,469 7.48 108.0 0.00 88.46 - - 0.00 0.00 - 0.00
S105 7,015 7,015 8.35 108.0 0.00 87.92 - - 0.00 0.00 - 0.00
S106 6,259 6,260 9.91 108.0 0.00 86.93 - - 0.00 0.00 - 0.00
S111 3,081 3,082 18.85 108.0 0.00 80.78 - - 0.00 0.00 - 0.00
S112 2,861 2,863 19.69 108.0 0.00 80.14 - - 0.00 0.00 - 0.00
S113 3,398 3,400 17.70 108.0 0.00 81.63 - - 0.00 0.00 - 0.00
S114 3,667 3,669 16.79 108.0 0.00 82.29 - - 0.00 0.00 - 0.00
S115 3,874 3,875 16.12 108.0 0.00 82.77 - - 0.00 0.00 - 0.00
S116 4,765 4,767 13.52 108.0 0.00 84.56 - - 0.00 0.00 - 0.00
S117 5,068 5,070 12.72 108.0 0.00 85.10 - - 0.00 0.00 - 0.00
S118 5,691 5,692 11.19 108.0 0.00 86.10 - - 0.00 0.00 - 0.00
S120 6,438 6,438 9.53 108.0 0.00 87.18 - - 0.00 0.00 - 0.00
S121 7,247 7,247 7.90 108.0 0.00 88.20 - - 0.00 0.00 - 0.00
S122 8,117 8,118 6.30 108.0 0.00 89.19 - - 0.00 0.00 - 0.00
S123 8,902 8,903 4.98 108.0 0.00 89.99 - - 0.00 0.00 - 0.00
S124 9,051 9,051 4.75 108.0 0.00 90.13 - - 0.00 0.00 - 0.00
S125 7,142 7,143 8.10 108.0 0.00 88.08 - - 0.00 0.00 - 0.00
S126 7,930 7,930 6.63 108.0 0.00 88.99 - - 0.00 0.00 - 0.00
S127 7,794 7,794 6.88 108.0 0.00 88.84 - - 0.00 0.00 - 0.00
S128 7,866 7,867 6.75 108.0 0.00 88.92 - - 0.00 0.00 - 0.00
S129 7,905 7,906 6.68 108.0 0.00 88.96 - - 0.00 0.00 - 0.00
S130 7,778 7,778 6.91 108.0 0.00 88.82 - - 0.00 0.00 - 0.00
S131 7,933 7,934 6.63 108.0 0.00 88.99 - - 0.00 0.00 - 0.00
S132 8,216 8,217 6.13 108.0 0.00 89.29 - - 0.00 0.00 - 0.00
S134 8,949 8,949 4.91 108.0 0.00 90.04 - - 0.00 0.00 - 0.00
S135 9,108 9,108 4.65 108.0 0.00 90.19 - - 0.00 0.00 - 0.00
S136 9,590 9,591 3.91 108.0 0.00 90.64 - - 0.00 0.00 - 0.00
S137 6,252 6,253 9.93 108.0 0.00 86.92 - - 0.00 0.00 - 0.00
S138 6,121 6,122 10.21 108.0 0.00 86.74 - - 0.00 0.00 - 0.00
S139 5,439 5,440 11.79 108.0 0.00 85.71 - - 0.00 0.00 - 0.00
S140 4,876 4,877 13.22 108.0 0.00 84.76 - - 0.00 0.00 - 0.00
S141 5,501 5,503 11.64 108.0 0.00 85.81 - - 0.00 0.00 - 0.00
S142 5,247 5,248 12.27 108.0 0.00 85.40 - - 0.00 0.00 - 0.00
S143 5,445 5,446 11.78 108.0 0.00 85.72 - - 0.00 0.00 - 0.00
S144 4,895 4,896 13.17 108.0 0.00 84.80 - - 0.00 0.00 - 0.00
S145 4,762 4,764 13.52 108.0 0.00 84.56 - - 0.00 0.00 - 0.00
S146 4,097 4,099 15.43 108.0 0.00 83.25 - - 0.00 0.00 - 0.00
S147 4,541 4,543 14.13 108.0 0.00 84.15 - - 0.00 0.00 - 0.00
S148 3,594 3,596 17.03 108.0 0.00 82.12 - - 0.00 0.00 - 0.00
U152 7,778 7,778 6.91 108.0 0.00 88.82 - - 0.00 0.00 - 0.00
U158 7,492 7,493 7.43 108.0 0.00 88.49 - - 0.00 0.00 - 0.00
U159 6,909 6,910 8.56 108.0 0.00 87.79 - - 0.00 0.00 - 0.00
U160 6,200 6,200 10.04 108.0 0.00 86.85 - - 0.00 0.00 - 0.00
U161 6,853 6,854 8.67 108.0 0.00 87.72 - - 0.00 0.00 - 0.00
U162 6,069 6,070 10.33 108.0 0.00 86.66 - - 0.00 0.00 - 0.00
U163 7,434 7,435 7.54 108.0 0.00 88.43 - - 0.00 0.00 - 0.00
U164 7,834 7,834 6.80 108.0 0.00 88.88 - - 0.00 0.00 - 0.00
U166 6,037 6,038 10.40 108.0 0.00 86.62 - - 0.00 0.00 - 0.00
U167 6,774 6,774 8.83 108.0 0.00 87.62 - - 0.00 0.00 - 0.00

Sum 29.06
- Data undefined due to calculation with octave data
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Description:

EAPC does not warrant, guarantee, or make any such representations regarding
the contents of this report. EAPC cannot be held liable for erroneous results
caused by errors or omissions in the delivered data, or inaccuracy, limitations, or
malfunctioning of models or software used. For any claim whatsoever related to
the subject matter of this report, the liability of EAPC for actual damages,
regardless of the form of action, shall be limited to the total amount paid to EAPC
for the services provided as part of this consultancy service.
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DECIBEL - Detailed results
Calculation: ACE #1 - SWT-3.0-101 - 110 m Class LayoutNoise calculation model: ISO 9613-2 General 8.0 m/s

Noise sensitive area: NSP024 NSP024
WTG Wind speed: 8.0 m/s
No. Distance Sound distance Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
S102 8,304 8,304 5.98 108.0 0.00 89.39 - - 0.00 0.00 - 0.00
S104 8,124 8,125 6.29 108.0 0.00 89.20 - - 0.00 0.00 - 0.00
S105 7,617 7,618 7.20 108.0 0.00 88.64 - - 0.00 0.00 - 0.00
S106 6,873 6,874 8.63 108.0 0.00 87.74 - - 0.00 0.00 - 0.00
S111 3,641 3,643 16.87 108.0 0.00 82.23 - - 0.00 0.00 - 0.00
S112 3,330 3,331 17.94 108.0 0.00 81.45 - - 0.00 0.00 - 0.00
S113 3,713 3,716 16.63 108.0 0.00 82.40 - - 0.00 0.00 - 0.00
S114 3,882 3,884 16.09 108.0 0.00 82.78 - - 0.00 0.00 - 0.00
S115 3,995 3,997 15.74 108.0 0.00 83.03 - - 0.00 0.00 - 0.00
S116 4,898 4,899 13.16 108.0 0.00 84.80 - - 0.00 0.00 - 0.00
S117 5,284 5,285 12.17 108.0 0.00 85.46 - - 0.00 0.00 - 0.00
S118 6,043 6,044 10.39 108.0 0.00 86.63 - - 0.00 0.00 - 0.00
S120 6,924 6,925 8.53 108.0 0.00 87.81 - - 0.00 0.00 - 0.00
S121 7,786 7,787 6.89 108.0 0.00 88.83 - - 0.00 0.00 - 0.00
S122 8,714 8,715 5.29 108.0 0.00 89.80 - - 0.00 0.00 - 0.00
S123 9,543 9,544 3.98 108.0 0.00 90.59 - - 0.00 0.00 - 0.00
S124 9,720 9,720 3.71 108.0 0.00 90.75 - - 0.00 0.00 - 0.00
S125 7,575 7,576 7.28 108.0 0.00 88.59 - - 0.00 0.00 - 0.00
S126 8,326 8,327 5.94 108.0 0.00 89.41 - - 0.00 0.00 - 0.00
S127 8,131 8,132 6.28 108.0 0.00 89.20 - - 0.00 0.00 - 0.00
S128 8,099 8,100 6.33 108.0 0.00 89.17 - - 0.00 0.00 - 0.00
S129 8,092 8,093 6.35 108.0 0.00 89.16 - - 0.00 0.00 - 0.00
S130 7,917 7,918 6.65 108.0 0.00 88.97 - - 0.00 0.00 - 0.00
S131 8,009 8,010 6.49 108.0 0.00 89.07 - - 0.00 0.00 - 0.00
S132 8,253 8,254 6.06 108.0 0.00 89.33 - - 0.00 0.00 - 0.00
S134 9,006 9,007 4.82 108.0 0.00 90.09 - - 0.00 0.00 - 0.00
S135 9,102 9,103 4.66 108.0 0.00 90.18 - - 0.00 0.00 - 0.00
S136 9,555 9,555 3.96 108.0 0.00 90.60 - - 0.00 0.00 - 0.00
S137 6,262 6,263 9.90 108.0 0.00 86.94 - - 0.00 0.00 - 0.00
S138 6,194 6,195 10.05 108.0 0.00 86.84 - - 0.00 0.00 - 0.00
S139 5,548 5,549 11.53 108.0 0.00 85.88 - - 0.00 0.00 - 0.00
S140 4,886 4,887 13.19 108.0 0.00 84.78 - - 0.00 0.00 - 0.00
S141 5,485 5,486 11.68 108.0 0.00 85.79 - - 0.00 0.00 - 0.00
S142 5,033 5,034 12.81 108.0 0.00 85.04 - - 0.00 0.00 - 0.00
S143 5,090 5,092 12.66 108.0 0.00 85.14 - - 0.00 0.00 - 0.00
S144 4,545 4,546 14.12 108.0 0.00 84.15 - - 0.00 0.00 - 0.00
S145 4,587 4,589 14.00 108.0 0.00 84.23 - - 0.00 0.00 - 0.00
S146 3,884 3,887 16.08 108.0 0.00 82.79 - - 0.00 0.00 - 0.00
S147 4,264 4,266 14.93 108.0 0.00 83.60 - - 0.00 0.00 - 0.00
S148 3,422 3,425 17.61 108.0 0.00 81.69 - - 0.00 0.00 - 0.00
U152 8,346 8,347 5.91 108.0 0.00 89.43 - - 0.00 0.00 - 0.00
U158 7,763 7,764 6.93 108.0 0.00 88.80 - - 0.00 0.00 - 0.00
U159 7,222 7,223 7.94 108.0 0.00 88.17 - - 0.00 0.00 - 0.00
U160 6,486 6,487 9.43 108.0 0.00 87.24 - - 0.00 0.00 - 0.00
U161 7,045 7,046 8.29 108.0 0.00 87.96 - - 0.00 0.00 - 0.00
U162 6,738 6,739 8.90 108.0 0.00 87.57 - - 0.00 0.00 - 0.00
U163 8,147 8,148 6.25 108.0 0.00 89.22 - - 0.00 0.00 - 0.00
U164 8,631 8,631 5.43 108.0 0.00 89.72 - - 0.00 0.00 - 0.00
U166 6,816 6,817 8.74 108.0 0.00 87.67 - - 0.00 0.00 - 0.00
U167 7,548 7,548 7.33 108.0 0.00 88.56 - - 0.00 0.00 - 0.00

Sum 28.54
- Data undefined due to calculation with octave data
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EAPC does not warrant, guarantee, or make any such representations regarding
the contents of this report. EAPC cannot be held liable for erroneous results
caused by errors or omissions in the delivered data, or inaccuracy, limitations, or
malfunctioning of models or software used. For any claim whatsoever related to
the subject matter of this report, the liability of EAPC for actual damages,
regardless of the form of action, shall be limited to the total amount paid to EAPC
for the services provided as part of this consultancy service.
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DECIBEL - Detailed results
Calculation: ACE #1 - SWT-3.0-101 - 110 m Class LayoutNoise calculation model: ISO 9613-2 General 8.0 m/s

Noise sensitive area: NSP025 NSP025
WTG Wind speed: 8.0 m/s
No. Distance Sound distance Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
S102 10,658 10,658 2.37 108.0 0.00 91.55 - - 0.00 0.00 - 0.00
S104 9,938 9,939 3.39 108.0 0.00 90.95 - - 0.00 0.00 - 0.00
S105 9,223 9,223 4.47 108.0 0.00 90.30 - - 0.00 0.00 - 0.00
S106 8,735 8,735 5.26 108.0 0.00 89.83 - - 0.00 0.00 - 0.00
S111 6,565 6,566 9.26 108.0 0.00 87.35 - - 0.00 0.00 - 0.00
S112 6,140 6,140 10.17 108.0 0.00 86.76 - - 0.00 0.00 - 0.00
S113 5,713 5,714 11.14 108.0 0.00 86.14 - - 0.00 0.00 - 0.00
S114 5,372 5,373 11.96 108.0 0.00 85.60 - - 0.00 0.00 - 0.00
S115 5,027 5,028 12.83 108.0 0.00 85.03 - - 0.00 0.00 - 0.00
S116 5,264 5,265 12.22 108.0 0.00 85.43 - - 0.00 0.00 - 0.00
S117 5,787 5,788 10.97 108.0 0.00 86.25 - - 0.00 0.00 - 0.00
S118 6,825 6,826 8.73 108.0 0.00 87.68 - - 0.00 0.00 - 0.00
S120 8,080 8,080 6.37 108.0 0.00 89.15 - - 0.00 0.00 - 0.00
S121 8,989 8,989 4.84 108.0 0.00 90.07 - - 0.00 0.00 - 0.00
S122 10,048 10,049 3.23 108.0 0.00 91.04 - - 0.00 0.00 - 0.00
S123 11,007 11,007 1.89 108.0 0.00 91.83 - - 0.00 0.00 - 0.00
S124 11,336 11,336 1.46 108.0 0.00 92.09 - - 0.00 0.00 - 0.00
S125 8,241 8,241 6.09 108.0 0.00 89.32 - - 0.00 0.00 - 0.00
S126 8,581 8,581 5.51 108.0 0.00 89.67 - - 0.00 0.00 - 0.00
S127 8,107 8,108 6.32 108.0 0.00 89.18 - - 0.00 0.00 - 0.00
S128 7,499 7,499 7.42 108.0 0.00 88.50 - - 0.00 0.00 - 0.00
S129 7,227 7,228 7.93 108.0 0.00 88.18 - - 0.00 0.00 - 0.00
S130 6,843 6,844 8.69 108.0 0.00 87.71 - - 0.00 0.00 - 0.00
S131 6,547 6,548 9.30 108.0 0.00 87.32 - - 0.00 0.00 - 0.00
S132 6,492 6,493 9.41 108.0 0.00 87.25 - - 0.00 0.00 - 0.00
S134 7,155 7,155 8.07 108.0 0.00 88.09 - - 0.00 0.00 - 0.00
S135 6,864 6,865 8.65 108.0 0.00 87.73 - - 0.00 0.00 - 0.00
S136 7,039 7,039 8.30 108.0 0.00 87.95 - - 0.00 0.00 - 0.00
S137 5,165 5,166 12.47 108.0 0.00 85.26 - - 0.00 0.00 - 0.00
S138 5,472 5,473 11.71 108.0 0.00 85.76 - - 0.00 0.00 - 0.00
S139 5,375 5,376 11.95 108.0 0.00 85.61 - - 0.00 0.00 - 0.00
S140 4,686 4,687 13.73 108.0 0.00 84.42 - - 0.00 0.00 - 0.00
S141 4,717 4,718 13.65 108.0 0.00 84.48 - - 0.00 0.00 - 0.00
S142 3,588 3,589 17.05 108.0 0.00 82.10 - - 0.00 0.00 - 0.00
S143 2,812 2,813 19.89 108.0 0.00 79.98 - - 0.00 0.00 - 0.00
S144 2,895 2,896 19.56 108.0 0.00 80.24 - - 0.00 0.00 - 0.00
S145 3,765 3,766 16.47 108.0 0.00 82.52 - - 0.00 0.00 - 0.00
S146 3,673 3,675 16.77 108.0 0.00 82.30 - - 0.00 0.00 - 0.00
S147 3,309 3,311 18.01 108.0 0.00 81.40 - - 0.00 0.00 - 0.00
S148 3,955 3,956 15.86 108.0 0.00 82.95 - - 0.00 0.00 - 0.00
U152 9,588 9,588 3.91 108.0 0.00 90.63 - - 0.00 0.00 - 0.00
U158 7,477 7,478 7.46 108.0 0.00 88.48 - - 0.00 0.00 - 0.00
U159 7,341 7,342 7.72 108.0 0.00 88.32 - - 0.00 0.00 - 0.00
U160 6,744 6,744 8.89 108.0 0.00 87.58 - - 0.00 0.00 - 0.00
U161 6,574 6,574 9.24 108.0 0.00 87.36 - - 0.00 0.00 - 0.00
U162 8,942 8,942 4.92 108.0 0.00 90.03 - - 0.00 0.00 - 0.00
U163 10,304 10,304 2.86 108.0 0.00 91.26 - - 0.00 0.00 - 0.00
U164 11,266 11,267 1.55 108.0 0.00 92.04 - - 0.00 0.00 - 0.00
U166 9,646 9,646 3.82 108.0 0.00 90.69 - - 0.00 0.00 - 0.00
U167 10,204 10,204 3.01 108.0 0.00 91.18 - - 0.00 0.00 - 0.00

Sum 28.82
- Data undefined due to calculation with octave data
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EAPC does not warrant, guarantee, or make any such representations regarding
the contents of this report. EAPC cannot be held liable for erroneous results
caused by errors or omissions in the delivered data, or inaccuracy, limitations, or
malfunctioning of models or software used. For any claim whatsoever related to
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DECIBEL - Detailed results
Calculation: ACE #1 - SWT-3.0-101 - 110 m Class LayoutNoise calculation model: ISO 9613-2 General 8.0 m/s

Noise sensitive area: NSP026 NSP026
WTG Wind speed: 8.0 m/s
No. Distance Sound distance Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
S102 10,708 10,708 2.30 108.0 0.00 91.59 - - 0.00 0.00 - 0.00
S104 10,020 10,020 3.27 108.0 0.00 91.02 - - 0.00 0.00 - 0.00
S105 9,310 9,310 4.34 108.0 0.00 90.38 - - 0.00 0.00 - 0.00
S106 8,796 8,796 5.16 108.0 0.00 89.89 - - 0.00 0.00 - 0.00
S111 6,499 6,499 9.40 108.0 0.00 87.26 - - 0.00 0.00 - 0.00
S112 6,066 6,066 10.34 108.0 0.00 86.66 - - 0.00 0.00 - 0.00
S113 5,681 5,682 11.21 108.0 0.00 86.09 - - 0.00 0.00 - 0.00
S114 5,364 5,365 11.98 108.0 0.00 85.59 - - 0.00 0.00 - 0.00
S115 5,036 5,037 12.80 108.0 0.00 85.04 - - 0.00 0.00 - 0.00
S116 5,342 5,343 12.03 108.0 0.00 85.56 - - 0.00 0.00 - 0.00
S117 5,877 5,877 10.76 108.0 0.00 86.38 - - 0.00 0.00 - 0.00
S118 6,926 6,927 8.52 108.0 0.00 87.81 - - 0.00 0.00 - 0.00
S120 8,181 8,181 6.19 108.0 0.00 89.26 - - 0.00 0.00 - 0.00
S121 9,101 9,102 4.67 108.0 0.00 90.18 - - 0.00 0.00 - 0.00
S122 10,165 10,165 3.06 108.0 0.00 91.14 - - 0.00 0.00 - 0.00
S123 11,124 11,125 1.74 108.0 0.00 91.93 - - 0.00 0.00 - 0.00
S124 11,445 11,446 1.32 108.0 0.00 92.17 - - 0.00 0.00 - 0.00
S125 8,380 8,380 5.85 108.0 0.00 89.47 - - 0.00 0.00 - 0.00
S126 8,754 8,754 5.22 108.0 0.00 89.84 - - 0.00 0.00 - 0.00
S127 8,293 8,293 6.00 108.0 0.00 89.37 - - 0.00 0.00 - 0.00
S128 7,714 7,715 7.02 108.0 0.00 88.75 - - 0.00 0.00 - 0.00
S129 7,456 7,457 7.50 108.0 0.00 88.45 - - 0.00 0.00 - 0.00
S130 7,080 7,081 8.22 108.0 0.00 88.00 - - 0.00 0.00 - 0.00
S131 6,806 6,806 8.77 108.0 0.00 87.66 - - 0.00 0.00 - 0.00
S132 6,771 6,771 8.84 108.0 0.00 87.61 - - 0.00 0.00 - 0.00
S134 7,449 7,449 7.51 108.0 0.00 88.44 - - 0.00 0.00 - 0.00
S135 7,179 7,180 8.03 108.0 0.00 88.12 - - 0.00 0.00 - 0.00
S136 7,373 7,373 7.66 108.0 0.00 88.35 - - 0.00 0.00 - 0.00
S137 5,361 5,361 11.98 108.0 0.00 85.59 - - 0.00 0.00 - 0.00
S138 5,648 5,649 11.29 108.0 0.00 86.04 - - 0.00 0.00 - 0.00
S139 5,502 5,503 11.64 108.0 0.00 85.81 - - 0.00 0.00 - 0.00
S140 4,783 4,784 13.47 108.0 0.00 84.60 - - 0.00 0.00 - 0.00
S141 4,865 4,867 13.25 108.0 0.00 84.74 - - 0.00 0.00 - 0.00
S142 3,730 3,731 16.58 108.0 0.00 82.44 - - 0.00 0.00 - 0.00
S143 2,978 2,979 19.24 108.0 0.00 80.48 - - 0.00 0.00 - 0.00
S144 2,987 2,988 19.21 108.0 0.00 80.51 - - 0.00 0.00 - 0.00
S145 3,855 3,857 16.18 108.0 0.00 82.72 - - 0.00 0.00 - 0.00
S146 3,687 3,689 16.72 108.0 0.00 82.34 - - 0.00 0.00 - 0.00
S147 3,366 3,368 17.81 108.0 0.00 81.55 - - 0.00 0.00 - 0.00
S148 3,921 3,922 15.97 108.0 0.00 82.87 - - 0.00 0.00 - 0.00
U152 9,705 9,706 3.74 108.0 0.00 90.74 - - 0.00 0.00 - 0.00
U158 7,670 7,671 7.10 108.0 0.00 88.70 - - 0.00 0.00 - 0.00
U159 7,503 7,503 7.41 108.0 0.00 88.51 - - 0.00 0.00 - 0.00
U160 6,882 6,882 8.61 108.0 0.00 87.75 - - 0.00 0.00 - 0.00
U161 6,762 6,762 8.86 108.0 0.00 87.60 - - 0.00 0.00 - 0.00
U162 8,981 8,981 4.86 108.0 0.00 90.07 - - 0.00 0.00 - 0.00
U163 10,365 10,365 2.78 108.0 0.00 91.31 - - 0.00 0.00 - 0.00
U164 11,301 11,301 1.51 108.0 0.00 92.06 - - 0.00 0.00 - 0.00
U166 9,649 9,649 3.82 108.0 0.00 90.69 - - 0.00 0.00 - 0.00
U167 10,227 10,227 2.97 108.0 0.00 91.19 - - 0.00 0.00 - 0.00

Sum 28.53
- Data undefined due to calculation with octave data
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EAPC does not warrant, guarantee, or make any such representations regarding
the contents of this report. EAPC cannot be held liable for erroneous results
caused by errors or omissions in the delivered data, or inaccuracy, limitations, or
malfunctioning of models or software used. For any claim whatsoever related to
the subject matter of this report, the liability of EAPC for actual damages,
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DECIBEL - Detailed results
Calculation: ACE #1 - SWT-3.0-101 - 110 m Class LayoutNoise calculation model: ISO 9613-2 General 8.0 m/s

Noise sensitive area: NSP027 NSP027
WTG Wind speed: 8.0 m/s
No. Distance Sound distance Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
S102 7,685 7,685 7.07 108.0 0.00 88.71 - - 0.00 0.00 - 0.00
S104 6,625 6,626 9.13 108.0 0.00 87.43 - - 0.00 0.00 - 0.00
S105 6,115 6,116 10.23 108.0 0.00 86.73 - - 0.00 0.00 - 0.00
S106 6,364 6,365 9.69 108.0 0.00 87.08 - - 0.00 0.00 - 0.00
S111 7,623 7,624 7.19 108.0 0.00 88.64 - - 0.00 0.00 - 0.00
S112 7,582 7,583 7.26 108.0 0.00 88.60 - - 0.00 0.00 - 0.00
S113 6,891 6,892 8.59 108.0 0.00 87.77 - - 0.00 0.00 - 0.00
S114 6,541 6,542 9.31 108.0 0.00 87.31 - - 0.00 0.00 - 0.00
S115 6,298 6,299 9.83 108.0 0.00 86.99 - - 0.00 0.00 - 0.00
S116 5,420 5,421 11.84 108.0 0.00 85.68 - - 0.00 0.00 - 0.00
S117 5,215 5,217 12.34 108.0 0.00 85.35 - - 0.00 0.00 - 0.00
S118 5,061 5,062 12.74 108.0 0.00 85.09 - - 0.00 0.00 - 0.00
S120 5,348 5,349 12.02 108.0 0.00 85.56 - - 0.00 0.00 - 0.00
S121 5,501 5,502 11.64 108.0 0.00 85.81 - - 0.00 0.00 - 0.00
S122 5,993 5,994 10.50 108.0 0.00 86.55 - - 0.00 0.00 - 0.00
S123 6,603 6,604 9.18 108.0 0.00 87.40 - - 0.00 0.00 - 0.00
S124 6,988 6,988 8.40 108.0 0.00 87.89 - - 0.00 0.00 - 0.00
S125 4,668 4,669 13.78 108.0 0.00 84.39 - - 0.00 0.00 - 0.00
S126 4,089 4,091 15.45 108.0 0.00 83.24 - - 0.00 0.00 - 0.00
S127 3,677 3,679 16.75 108.0 0.00 82.31 - - 0.00 0.00 - 0.00
S128 2,935 2,937 19.40 108.0 0.00 80.36 - - 0.00 0.00 - 0.00
S129 2,650 2,653 20.55 108.0 0.00 79.48 - - 0.00 0.00 - 0.00
S130 2,564 2,567 20.91 108.0 0.00 79.19 - - 0.00 0.00 - 0.00
S131 2,265 2,268 22.33 108.0 0.00 78.11 - - 0.00 0.00 - 0.00
S132 1,954 1,957 24.10 108.0 0.00 76.83 - - 0.00 0.00 - 0.00
S134 1,249 1,254 29.20 108.0 0.00 72.97 - - 0.00 0.00 - 0.00
S135 1,118 1,124 30.41 108.0 0.00 72.01 - - 0.00 0.00 - 0.00
S136 860 867 33.22 108.0 0.00 69.76 - - 0.00 0.00 - 0.00
S137 3,934 3,936 15.93 108.0 0.00 82.90 - - 0.00 0.00 - 0.00
S138 4,052 4,054 15.56 108.0 0.00 83.16 - - 0.00 0.00 - 0.00
S139 4,743 4,745 13.57 108.0 0.00 84.53 - - 0.00 0.00 - 0.00
S140 5,316 5,317 12.09 108.0 0.00 85.51 - - 0.00 0.00 - 0.00
S141 4,710 4,712 13.66 108.0 0.00 84.46 - - 0.00 0.00 - 0.00
S142 5,354 5,356 12.00 108.0 0.00 85.58 - - 0.00 0.00 - 0.00
S143 5,704 5,705 11.16 108.0 0.00 86.13 - - 0.00 0.00 - 0.00
S144 6,100 6,101 10.26 108.0 0.00 86.71 - - 0.00 0.00 - 0.00
S145 5,699 5,701 11.17 108.0 0.00 86.12 - - 0.00 0.00 - 0.00
S146 6,401 6,402 9.61 108.0 0.00 87.13 - - 0.00 0.00 - 0.00
S147 6,155 6,157 10.14 108.0 0.00 86.79 - - 0.00 0.00 - 0.00
S148 6,803 6,804 8.77 108.0 0.00 87.66 - - 0.00 0.00 - 0.00
U152 5,704 5,705 11.16 108.0 0.00 86.13 - - 0.00 0.00 - 0.00
U158 3,404 3,407 17.68 108.0 0.00 81.65 - - 0.00 0.00 - 0.00
U159 4,019 4,021 15.66 108.0 0.00 83.09 - - 0.00 0.00 - 0.00
U160 4,418 4,420 14.48 108.0 0.00 83.91 - - 0.00 0.00 - 0.00
U161 3,546 3,549 17.19 108.0 0.00 82.00 - - 0.00 0.00 - 0.00
U162 6,867 6,868 8.64 108.0 0.00 87.74 - - 0.00 0.00 - 0.00
U163 7,250 7,251 7.89 108.0 0.00 88.21 - - 0.00 0.00 - 0.00
U164 8,389 8,390 5.83 108.0 0.00 89.48 - - 0.00 0.00 - 0.00
U166 7,933 7,933 6.63 108.0 0.00 88.99 - - 0.00 0.00 - 0.00
U167 7,910 7,910 6.67 108.0 0.00 88.96 - - 0.00 0.00 - 0.00

Sum 37.40
- Data undefined due to calculation with octave data
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DECIBEL - Assumptions for noise calculation
Calculation: ACE #1 - SWT-3.0-101 - 110 m Class LayoutNoise calculation model: ISO 9613-2 General 8.0 m/s

Noise calculation model:
 ISO 9613-2 General
Wind speed:
 8.0 m/s
Ground attenuation:
 General, Ground factor: 0.5
Meteorological coefficient, C0:
 0.0 dB
Type of demand in calculation:
 1: WTG noise is compared to demand (DK, DE, SE, NL etc.)
Noise values in calculation:
 All noise values are mean values (Lwa) (Normal)
Pure tones:
 Pure and Impulse tone penalty are added to WTG source noise
Height above ground level, when no value in NSA object:
 0.0 m Don't allow override of model height with height from NSA object
Deviation from "official" noise demands. Negative is more restrictive, positive is less restrictive.:
 0.0 dB(A)
Octave data required
Air absorption

63 125 250 500 1,000 2,000 4,000 8,000
[db/km] [db/km] [db/km] [db/km] [db/km] [db/km] [db/km] [db/km]

0.1 0.4 1.0 1.9 3.7 9.7 32.8 117.0

WTG: Siemens SWT-3.0-101 60Hz 3000 101.0 !O!
Noise: SWT-3.0-101 Standard

Source Source/Date Creator Edited
Siemens 5/17/2010 USER 12/23/2011 8:47 AM

Octave data
Status Hub height Wind speed LwA,ref Pure tones 63 125 250 500 1000 2000 4000 8000

[m] [m/s] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
From Windcat 80.0 8.0 108.0 No 82.8 94.7 101.4 104.7 101.4 93.5 82.6 79.3

NSA: NSP001-NSP001
Predefined calculation standard: 
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 45.0 dB(A)
Distance demand: 427.0 m

NSA: NSP002-NSP002
Predefined calculation standard: 
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 45.0 dB(A)
Distance demand: 427.0 m

NSA: NSP003-NSP003
Predefined calculation standard: 
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 45.0 dB(A)
Distance demand: 427.0 m
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DECIBEL - Assumptions for noise calculation
Calculation: ACE #1 - SWT-3.0-101 - 110 m Class LayoutNoise calculation model: ISO 9613-2 General 8.0 m/s

NSA: NSP004-NSP004
Predefined calculation standard: 
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 45.0 dB(A)
Distance demand: 427.0 m

NSA: NSP005-NSP005
Predefined calculation standard: 
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 45.0 dB(A)
Distance demand: 427.0 m

NSA: NSP006-NSP006
Predefined calculation standard: 
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 45.0 dB(A)
Distance demand: 427.0 m

NSA: NSP007-NSP007
Predefined calculation standard: 
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 45.0 dB(A)
Distance demand: 427.0 m

NSA: NSP008-NSP008
Predefined calculation standard: 
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 45.0 dB(A)
Distance demand: 427.0 m

NSA: NSP009-NSP009
Predefined calculation standard: 
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 45.0 dB(A)
Distance demand: 427.0 m

NSA: NSP010-NSP010
Predefined calculation standard: 
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 45.0 dB(A)
Distance demand: 427.0 m

NSA: NSP011-NSP011
Predefined calculation standard: 
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 45.0 dB(A)
Distance demand: 427.0 m
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Calculation: ACE #1 - SWT-3.0-101 - 110 m Class LayoutNoise calculation model: ISO 9613-2 General 8.0 m/s

NSA: NSP012-NSP012
Predefined calculation standard: 
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 45.0 dB(A)
Distance demand: 427.0 m

NSA: NSP013-NSP013
Predefined calculation standard: 
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 45.0 dB(A)
Distance demand: 427.0 m

NSA: NSP014-NSP014
Predefined calculation standard: 
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 45.0 dB(A)
Distance demand: 427.0 m

NSA: NSP015-NSP015
Predefined calculation standard: 
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 45.0 dB(A)
Distance demand: 427.0 m

NSA: NSP016-NSP016
Predefined calculation standard: 
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 45.0 dB(A)
Distance demand: 427.0 m

NSA: NSP017-NSP017
Predefined calculation standard: 
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 45.0 dB(A)
Distance demand: 427.0 m

NSA: NSP018-NSP018
Predefined calculation standard: 
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 45.0 dB(A)
Distance demand: 427.0 m

NSA: NSP019-NSP019
Predefined calculation standard: 
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 45.0 dB(A)
Distance demand: 427.0 m
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NSA: NSP020-NSP020
Predefined calculation standard: 
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 45.0 dB(A)
Distance demand: 427.0 m

NSA: NSP021-NSP021
Predefined calculation standard: 
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 45.0 dB(A)
Distance demand: 427.0 m

NSA: NSP022-NSP022
Predefined calculation standard: 
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 45.0 dB(A)
Distance demand: 427.0 m

NSA: NSP023-NSP023
Predefined calculation standard: 
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 45.0 dB(A)
Distance demand: 427.0 m

NSA: NSP024-NSP024
Predefined calculation standard: 
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 45.0 dB(A)
Distance demand: 427.0 m

NSA: NSP025-NSP025
Predefined calculation standard: 
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 45.0 dB(A)
Distance demand: 427.0 m

NSA: NSP026-NSP026
Predefined calculation standard: 
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 45.0 dB(A)
Distance demand: 427.0 m

NSA: NSP027-NSP027
Predefined calculation standard: 
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 45.0 dB(A)
Distance demand: 427.0 m
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DECIBEL - Map 8.0 m/s
Calculation: ACE #1 - SWT-3.0-101 - 110 m Class LayoutNoise calculation model: ISO 9613-2 General 8.0 m/s

0 1 2 3 4 km
Map:  , Print scale 1:100,000, Map center UTM WGS 84 Zone: 14  East: 284,901  North: 5,206,136

Noise calculation model: ISO 9613-2 General. Wind speed: 8.0 m/s
New WTG Noise sensitive area

Height above sea level from active line object
35.0 dB(A) 40.0 dB(A) 45.0 dB(A) 50.0 dB(A) 55.0 dB(A)

Noise [dB(A)]
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	Field Code: BCA-ACE-SIte 13
	County Code: ME
	Site Number: 2423
	Map Quad: Glen Ullin NE
	Map Quad 2: 
	Site Name: 
	Site Name 2: 
	LTL: 
	Township: 141
	Range: 88
	Section: 27
	QQQ: [5]
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	Depth Indicator: [ ]
	Earthworks: [ ]
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	Archaic: [ ]
	Woodland: [ ]
	Late Prehistoric: [ ]
	Period Unknown: [1]
	Landform 1: [1]
	Landform 2: [10]
	Slope/Exposure: [4]
	Ecosystem: [6]
	Landform 1a: [ ]
	Landform 2a: [ ]
	Slope/Exposure 2: [ ]
	Ecosystem 2: [ ]
	Elevation: 2300
	Drainage System: [Knife River]
	View Degree: [2]
	View Distance: [3]
	Distance Perm Water: 750
	Perm Water Type: [5]
	Distance Seas Water: 112
	Seas Water Type: [4]
	Ownership: [3]
	Fieldwork Date: 11/9/2011
	Test/Probe: [ ]
	Excavation: [ ]
	Site Condition: [6]
	Collection: [ ]
	Recommendation: [5]
	Additional Information: Knife River Flint Flake
	Recorder: M. Mortensen
	Date: 3/20/2012
	Significance: 
	Significance 2: 
	Significance 3: 
	Ecozone: 
	Ecozone 2: 
	Ecozone 3: 
	Verified Site: 
	Non-Site: 
	CR Type: 
	Access: This site can be accessed by taking exit 110 for Glen Ullin, ND on I-94. Turn North onto Highway 49 and continue for 9 miles. Turn West onto 29th Street SW and continue for 1.6 miles.  The site is 230 meters to the North on a ridge.
	Site Description: This site consists of a stone cairn feature. The site measures approximately 1 meter in width and 1 meter in length. The cairn is composed of 25 rocks. The land is currently used as grazing pasture. The site does not appear to have sustained any significant damage due to animals.
	Cultural Material Description: N/A
	# Artifacts: 0
	# Collected: 0
	Repository: N/A
	Testing: N/A
	Wet: Off
	Dry: Yes
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	Rainy: Off
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	Sunny: Yes
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	Transit: Off
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	Visual Estimate: Off
	GPS: Yes
	Surface Materials: Yes
	Features: Yes
	Topography: Off
	Stratigraphy: Off
	Probing: Off
	Subsurface Testing: Off
	Other Method: 
	Use: Pasture Land
	Landowner: 
	Vegetation: Native/non-native grasses and forbs
	GSV: 50
	Snow Cover: 0
	Person-Hours: 1
	Title & PI: ACE Wind Farm, Christina Burns
	Report & Author: 
	Integrity: Due to good condition of the site, the integrity of the feature has remained intact. No major disturbances from cattle grazing were observed.   
	References/Comments: N/A
	Text1: N/A


